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“Its a MASTER” 


NE of our Sales Engineers recently sent in the 
following report on a customer who recently 
put a new air compressor on the market— 

“Our customer had made a test on his line of 
6 cu. ft. compressors and found our motors to be 
carrying a 50% over-load. He thought we had a 
special winding in this particular rating.” 

Our reply was— 

“August 23, 1929 

“We understand from your sales report of August 
a” | oeeeeeeeCompany has made a 
test on his 6 cu. ft. compressor and found our motors 
to be carrying a 50% over-load and that he, there- 
fore, believes there is a special winding in this motor. 


“The \/2, 4 and 1 bh. p. motors which we are sup- 


THE MASTER ELECTRIC 
Dayton, 


50% Over-load! 


plying to your customer are all standard construction 
in every way. 
The Master Electric Company.” 

Continuous 50°7 over-load is positive abuse for 
any motor and we did not nor would not recom- 
mend this particular installation. This is just one 
of the many times that Master Motors have proven 
their unusual ability to take abuse, if they have to, 
and stay on the job. And, the stamina of Master 
Motors is just one of the reasons for the complete 
satisfaction of those who use them. 

Our facilities are at your service in helping you 
obtain proper motor installations. 
Note:—If you are interested in obtaining the name 
of the customer which has been omitted in this 
message, we shall gladly give it to you. 


COMPANY 
Ohio 


Manufacturers of Master Guaranteed Motors 


¥20 TO |OH.P. 
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NOT MORE THAN 40° 

















MORE THAN 100 SERVICE STATIONS 
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INS. ULATING | 
“PARTS 


DAILY., 


‘THE punch presses and other fabricating equipment at the 

Formica plant turn out millions of small parts daily. Some 
of these are for radio, some for automobile ignition systems 
- - - - and in fact for electrical products of all types. Some of 
them have to be very accurately made to close limits. 


The machine operators work constantly on just one material 
- - and learn how to handle it rapidly and well. 


The assistance of the Formica organization is always available 


to help manufacturers who do their own fabricating establish 
the best methods. 


wy 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue CINCINNATI, OHIO 
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EMOVING THE Y 
CTOR OF RUST 


erips with theenemy—corrosion, 

you'll find Udylite spreading its 

a Ane silver film of protection. This T. se¢ 

aE rustproofing process does its bit ae te 

every day in safeguarding the fragile joints a 
of the airplane, the vitals of the automobile 

and the rushing speed-boat. It also 

protects the flow of light and power in hun- 

dreds of high voltage sub-stations through- 

out the country. In fact, where the going 

is rough, the product exposed and suscepti- 

ble to corrosion—there you'll find Udylite. 
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The use of the Udylite process means years 
of reliable, flawless iron or steel. Beauty 
on the surface—protection underneath, 
is an admirable combination. 


NOT A PRODUCT... BUT A PROCESS 
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1 The UDYLITE PROCESS COMPANY 


Eastern Sales Office: 3220 Bellevue Avenue Western Sales Office: 
30 East 42nd St., New York DETROIT, MICH. 114 Sansome St., San Francisco, Cal. 





T. see a Gair Folding 
Carton is to Remember— 
that is the object of the 
aesthetic end of our busi- 


| ness. That is also the aim 


of our practical printers 
and lithographers. They 
give the Carton living re- 
semblance to the artist’s 
shrewd, decorative scheme. 


Business is raised upon the 


| expectation of permanence. 


a ak are 
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The beautiful, but faddistic 
tendency of an artist’s brush 
can raise havoc with the life 
of your merchandise on the 
market. Your Carton must 
be so designed that it will 
be fashionable on the re- 
tailer’s shelf in 1940—may- 


be later. 


Qur artists design scanning 
the future. They are also 
expert in revising old lag- 
gard Carton designs that 
are hopelessly betraying 
their trust. These artists 
have the knack of doing it 
without disturbing the Car- 
ton’s trade identity. 
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GAIR 


XO iS 
OLIVE OIL 





























PACKER MEG. CO.,.1Nc. 
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ROBERT GAIR COMPANY 
420 LEXINGION AVENUE,NEW YORK 


FOLDING 
CARTONS | 


©. ucturally, Gair Fold- 





ing Cartons harmonize with 
every kind of automatic 
filling machine. Nothing 
notable about that—but far- 
seeing care and long prac- 
tice have brought improve- 
ments to the surface that 
ensure high-speed and low 
waste averages in the opera- 
tion of Gair Cartons. That’s 
the exception. 


Multiple dies for cutting 
and creasing Cartons were 
introduced by Robert Gair 
on April 17, 1868—-sixty- 
one years ago. The history 
of modern merchandising 
began then. 


Multiple dies initiated vol- 
ume production, but the 
manipulation of their keen 
and dull blades never ceased 
to be a fine art. The guild- 
master’s touch still prevails 
in our Die Department. 
These artisans have _ the 
sureness of experience. 
Theirs is the record of 
years. One has just cele- 
brated his fiftieth year in 
our service, 
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Gear Tan-brown Corrugated Cases have the 
vigor of color, structure and display that brighten 
the face of rough utility. 







The Shipping Carton has a right to the artistie 
touch that gives personality to the Folding Boxes 
and Labels which cloak the merchandise inside. 
The strokes are bolder, nevertheless artistic. 







Gair Corrugated Cases are made full weight, test 
and gauge. They will stand more crushing than 
Containers of the pallid, gray-complexioned tribe. 
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ROBERT GAIR COMPANY 
420 LEXINGTON AVENUE,NEW YORK 
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The WORLD 
FICHTS 
FRICTION 
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ean the Egyptian watched a mob of tug- 
ging, pushing slaves proceed slowly along the 
valley of the Nile with a huge block of quarried 
stone. Even though a succession of rollers was drop- 
ped on the specially lubricated ground the labor was 
man-killing. Slaves were easily replaced, so the idea 
that came to Oestiphon, of a huge cylinder in which 
the object to be transported was placed, probably 
was in the interest of speed. The idea found favor 
with the then fair ruler of Egypt, and Cleopatra's 
Needle, now adorning Central Park, New York, was 
carried in this fashion to its original site. So this relic 
which benefited by early attempts to overcome fric- 
tion now stands in a city whose mechanisms defeat 


friction with the modern device of ball bearings. 


OUR interest in the performance of ball bearings is 


based primarily upon the demands of users of your 


machines. Then select Torrington Ball Bearings. 


They bar the way to friction, which otherwise would slow up 


DISTRICT SALES the operation of the machine, and the enthusiasm of the 
REPRESENTATIVES 


S. W. ANDERSON ° ° : 
565 W. Washington Bivd. user. Torrington Ball Bearings are accurate, like a watch... 


Chicago, Ill. 


ee made from fine materials, of the standard of sterling. 


2842 W. Grand Boulevard 
Detroit, Mich. 


ae 
TexsaNigeee SPOKES 
build wheels noted for 
beauty, uniform tension, 
strength and adjusta- 


bility. Readers of the ESTABLISHED 1866 


Saturday Evening Post 


are being told to ‘‘Look s S 
for the Nipple!” 
YAN 9 Conn., ll ‘A. 
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., further proof | # 


Tus new factory is entirely devoted 
to the development, engineering and 
manufacture of Chromalox heating 
units, and their proper application to 
commercial and industrial heating 
problems. This partial list of appli- 
ances and heating devices convinc- 


Air Heaters, for residences 
Air Heaters, Industrial 
Bath Cabinets 

Bakery Equipment 


Glue Pots 


Health Lamps 
Hospital Equipment 


Vol. 4, No. 4 


ingly shows the trend of leading 
manufacturers towards adopting 
Chromalox embedded type units. To- 
day, more than 100 electrical manu- 
facturers are making their products 
trouble-free by standardizing on pat- 
ented Chromalox units. 
Pancake Bakers 


Percolators 
Pepcorn & Nut Machines 
Ranges, Domestic & 


Beauty Parlor Appliances 
Burning Brands 

Coffee Urns 

Clothes Dryers 

Dining Cars 

Doughnut Machines 
Food Warmers 


Hotel and Restaurant Equip. 

Ironers, Dom. & Commercial 

Irons, Automatic & Non- 
Auto. 

Incubators & Brooders 


Metal Pots 
Ovens, Drying & Baking 


Hotel 
Sandwich Toasters 
Siphonators 
Waffle Irons 
Waffle Bakers 
Water Heaters, Domestic 
Water Heaters, Poultry 































October, 1929 Electrical Manufacturing i 


that the industry is 

| turning to the 

embedded type 
heating unit. 


as best represented in the Chromalox 
line of heating units 


Mare and more the appliance industry is de- aT heating. Over 150,000 Chromalox strip heaters 
finitely turning to the embedded type Chro- err now heating cars on 120 railways—the toughest 
y malox element for the solution of its heating FRFaE kind of work! 


problems. 4. MAXIMUM DEGREE OF UNIFORMITY IN 
MANUFACTURE. Chromalox units, manufactur- 
lox construction makes it possible for these pat- ed ona standardized production basis, are made 
ented units to stand up wale very severe usage. possible only through the Chromalox process and 
They have more inherent strength both structurally the use of Chromalox equipment. 


and electrically. 5. HIGH INSULATING VALUE OF REFRACTORY 


The reason is obvious. The superior Chroma- 





: If you are in any way interested in the heating ap- —improves with age and use, whereas other forms de- 
“4 pliance field, here, point by point, are the exclusive _ preciate. 
A Chromalox advantages which you should know about. 


6. BAKED AT RED HEAT after the resistor is em- 
1. BUILT TO WITHSTAND OVERVOLTAGE and bedded in it, Chromalox refractory will not absorb 
resulting overwattage, Chromalox units invariably moisture. 


4 eliminate usual trouble caused by voltage fluctuations. 7 tpAT DISTRIBUTION CAN BE VARIED ws 
2. HIGHLY EFFICIENT HEAT DISSIPATION due _ meet special requirements with maximum safety from 
* to refractory being compacted so hard under hydraulic local deterioration. 


pressure and baked at red heat. Heat transfer compa- 8. CHROMALOX ARE NOT THE CHEAPEST 
rable to that of iron. UNITS from cost per unit. But they are the cheapest 
3. UNEFFECTED BY SEVERE ABUSE AND VIBRA- "unit from service-hour cost due to their unusually long 


TION as proven by outstanding success in railway car operating performance. 


* having the resistor embedded in refractory mate- 
! rial under hydraulic pressure and baked at red i] 


ELECTRIC HEATING UNITS 


Manufactured Exclusively by Edwin L. Wiegand Company, 7500 Thomas Boulevard, Pittsburgh, Pa. 
SOLE LICENSEES: Canadian Chromalox Co.,.Ltd., Toronto, Canada ABROAD: Geo. Bray Co., Leeds, England 
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7 
ZINC f 


For The 


Die Casting 
Industry. 


‘ 


Symbolic of die cast= 
ing craftsmanship and 
ingenuity are these bit: 
of beauty which crown 
glamorous figure head . the modern motor car. 

: 2 And these die castings 
which adorns the mod- ae are produced in numbers 
ern high way cruiser, de 


: ; Bre ad) 0 nae and in speed compat=- 
the automobile. Beauty a G1. with ausematies 
rides in every curve. -_ § methods of production. 


Symbolic of graceful 
body, powerful motor, 
flashing wheels, is the 


Horse Head Zinc—uniform 
quality zinc— is the base of these ! iD 
die castings. The plating proper- 
ties of alloys based on this metal 
are favorable to any type of finish. \ 
Horse Head Zinc’s marked suit- 
ably for all die casting problems \ 
make it the leading metal for zinc Val 
base die casting alloys; the symbol 
of the best in die casting progress. 


The 
New Jersey Zinc 


==) Company 
ci os 160 Front Street, New York City ” 
ZINC METALS AND ALLOYS + ROLLED ZINC + ZINC PIGMENTS + SULPHURIC ACID + SPIEGELEISEN 





PENNSYLVANIA 
BOX FACTORIES and MILLS 


(Corrugated, Solid Fibre 
and Boxboard) 


of the 
AND 2 BOX FACTORIES 


AT PHILADELPHIA CONTAINER CORPORATION 
OF AMERICA 


and MID-WEST BOX COMPANY 
in PENNSYLVANIA 


cy plant group at Manayunk, a suburb of 
Philadelphia, is the largest and most 
rolific in variety of products of the eighteen 

ence and mills comprising the Container 

Corporation of America set up at this time. 

Two large box factories and one big capac- 
ity mill are here busily engaged in producing 
highest quality corrugated and solid fibre 

; shipping containers and a complete line of 

i boxboards and paper board specialties. This 
plant furnishes these products to Pennsyl- 
vania, New York, New Jersey, Maryland, 
Delaware, District of Columbia, Virginia, 
North Carolina and New England States. 

A central location, ample transportation 
facilities and very complete modern equip- 
ment which insure quick service and delivery 
of orders are advantages that customers will 
appreciate. 


OTHER BOX FACTORIES 





at Natick, Mass., and Bridgeport, Conn. will be 


os: «ZW shown in our next insert. Other units at Chicago, 
: NA / " pa\y Anderson, Ind., Kokomo, Ind., Circleville, O., Cleve- 

rT S : Ly land, Cincinnati, Fairmont, W. Va. and Charleston, 
ed be a W. Va. 


HAVE BEEN FEATURED IN PREVIOUS 
; INSERTS 








We Make a Complete Line 
of Boxes for Air Express 


A® express is now operated as an auxiliary 
to the railroad express service, and every 
shipper should avail himself of the air service 
when speed is important. 


Write us a description of the goods you wish 


to ship by air express and we will prescribe the 
correct design of box that will meet regulations 
and carry the commodity safely. Many shippers 
will want to be among the pioneer users of this 
new service and we will welcome every oppor- 
tunity to provide correct designs of corrugated 


fibreboard boxes for such shipments. 


If you have difficult shipping problems—fill 
in and mail to us the COUPON shown below. 


Some Industries Now Using Our Solid 
Fibre or Corrugated Boxes 


Bakery Goods 

Canners 

Building Material 

Sporting Goods 

Books and Maga- 
zines 

Toys 

Crockery 

Bottlers 

Fruit Packing 

Radio Goods 

Pictures 

Vegetable Growers 

Meat Packing 

Dairy Goods 

Soaps and Chips and 
Washing Powders 

Matches 


Furniture 
Stationery 
Lamps and Shades 
Tobacco—all forms 
Perfumery 
Paints and 
Varnishes 
Automotive 
Glassware 
Insecticides 
Rubber Goods 
Electrical Goods 
Men's, Women’s 
and Children’s 
Furnishings 
Millinery 
Confectionery 


Carpets and Rugs 


Shoes 

Breakfast Foods 

Proprietary 
Remedies 

Spices 

Foods—All Kinds 

Instruments 

Brooms, Brushes, 
Etc. 

Ceramics 

Leather Goods 

Doors 

Hardware 

Dry Cell Batteries 

Enamelware 

Filing Cabinets 

Electric Light 
Bulbs * 


CONTAINER CORPORATION 
OF AMERICA 


and MID-WEST BOX COMPANY 


111 W. Washington Street Chicago, IILlinois 


Six Mills—Twelve Factories—Capacity over 1200 tons per day 


RETURN COUPON 


CONTAINER CORPORATION OF AMERICA 

111 West Washington Street, Chicago 

Gentlemen: Please have one of your experts check our 
present packing and shipping methods—without obligating 
us—for the purpose of reducing our costs if possible. 


Name 
Title_ 
Firm 


Address 
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DELIVERS 


EXTRA 
SERVICE 


UYERS of Dumore Motors ex- 


press a universal opinion com- 





mending Dumore quality. A 
quarter-century of highly satisfactory 
performance, in a great range of serv- 
ices, has inspired this confidence. 


All Dumore Motor parts are of the 
finest material, produced to extremely 
close precision-standards. Careful as- 
sembly of parts by experienced motor- 
builders assures reliable construction. 
All unbalanced weight is detected and 
removed from Dumore Motors with a 
special machine of our own design. 
Motors dynamically balanced by this 
exclusive method run true, use less 
current, and are free from vibration 


35 SIXTEENTH STREET 


DU 


TRADE MARK 





REG. UV. &, PAT. OFF, 


THE DUMORE COMPANY 


MORE 
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and consequent bearing wear. 


Of Dumore extra service, the Inter- 
national Register Company of Chica- 
go says: “We have found that the Du- 
more possesses more power and life 
than the motors we formerly used.” 
The Electric Window Company of 
Boston says: “Although motor dealers 
said it was impossible, The Dumore 
Company produced a universal motor 
that is very satisfactory for our spe- 
cial requirements.” 


To manufacturers whose products re- 
quire small high-speed universal mo- 
tors, the services of our Engineering 
and Sales Departments will prove a 
great asset. Write for further details. 


RACINE, WIS. 


FRACTIONAL 
HORSE POWER 
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THE 


INBUILT 
QUALITY 
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DUMORE 
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DUMORE 


MOTORS 


CAre Used in 


Floor Polishers 
Vacuum Cleaners 
Drink Mixers 
Electric Grinders 
Hair Driers 
Air Compressors 
Oil Burners 
Bilge Pumps 
Picture Projectors 
Dental Engines 
Routing Machines 
Electric Drills 
Electric Tools 
Jewelers’ Tools 


and scores of other appliances. 















MOTORS 


ARE DYNAMICALLY BALANCED / 
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responsibility—the preferred source of supply for wire and 
windings. 


DUDLO MANUFACTURING COMPANY, FORT WAYNE, IND. < 


Division of General Cable Corporation 
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URNITURE, decorations, 

electrical devices, lighting 

fixtures, personal items by 
the thousand —all Chromium 
Plated—are on display in dozens 
of shops on the avenue. 


It is the utility of “U.C.” Chro- 
mium Plate that has brought it 
from a laboratory curiosity into 
national demand. 5th Avenue 
is asking for more and more 
Chromium Plated merchandise. 
The progressive manufacturer 
and the most famous designers 
are cooperating. 

United Chromium, Inc. is play- 
ing an important part, too. It 
renders a valuable licensing 
service which assures manufac- 


Electrical Manufacturing 


ROMIU 


“as 5” Avenue displays ie 


turers of Chromium Plating on 
a definite production basis. It 
relieves them of uncertainty; 
guards them against failure and 
the losses due to rejects ...The 
service includes the supervision 
of new plant installations; coach- 
ing of platers and control and 
maintenance of solutions by 
periodic tests. 


It would be a pleasure to send 
details of our licensing service 
to manufacturers who contem- 
plate using Chromium Plate on 
some of their products. Names 
of our jobbing licensees will be 
gladly sent to those whose pres- 
ent needs do not justify their 
own plating department. 


UNITED CHROMIUM 


INCORPORATE O 
Executive Office: 51 East 42nd Street, New York City 


Chicago, Til. 
e 


Cleveland, O. 





Detroit, Mich. 
+ 
San Francisco, Calif. 
© 


Waterbury, Conn. 
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Photographs by courtesy of 
Lord & Taylor, New York 
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6013—the standard of comparison 


Here is a switch by which all 
other starters can be compared. 
No testing is required. We 
have done that for you. It has 
been tested in air, in a salt bath, 
in a steam bath, for over load, 
for life of contacts, for every 
possible breakdown. We offer 
you this 6013 Aclinestor as a 
simple rugged dependable starter 
that has no superior. Price was 
not a consideration when we 
built 6013—it was built to the 


highest standard. 


Note that there is plenty of 
room at top and bottoin for wir- 
ing with plenty of knockouts. 
Also note that the connections 
go straight from line to load, 
that everything is compact yet 
not crowded, that. start, stop 
and reset push buttons are 
straight through the box. No 


flexible leads. 


Outstanding Features 
Few moving parts. 

. Rugged construction through- 
out. 
Famous Sundh quiet magnet. 

. No iron current carrying parts. 

. Cadinum plated parts through- 
out. 

. Contacts instantly removable 
by use of screw driver. 
To remove coil, loosen 2 screws. 
Ventilated arc shields of cold 
molded asbestos. 


- Bakelite molded contact support 
bar reinforced. 


. Switch and thermal relay on 
two separate cold molded bases. 


. Thermal overload reset from 
outside of box. 


. Switches complete in 3 and 4 
poles. 


Thermal overload adjustable 
for time interval. 


Form M. C. Aclinestor 
with cover open 


Built to Underwriters’ complete 
requirements. 


Accessibility—coil—contacts and 
thermal relay elements instantly 
removable. 


Push button recessed for pro- 
tection. 


Examine this 6013 Aclinestor 


Only by examining this switch 
can you appreciate its superi- 
ority in design, construction and 
appearance. It meets every test 
and has interrupted stalled rotor 
current far in excess of its 
rated capacity. Ask us to send 
you a sample switch for inspec- 


tion and trial. 


SUNDH ELECTRIC CO., INC. 


No. 5 Avenue C 


NEWARK, NEW JERSEY 


Sales Representatives in all Principal Cities 
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BREMENS 


could be packed in one days 
output of H ED products 


F ocean liners were shipped in 
boxes, eight steamships each 
the size of the Bremen could be 
packed ina single day’s production 
of H & D corrugated fibre ship- 
ping boxes and packing materials. 


This immense volume of pro- 
duction requires the services of 
50 package designers who are 
constantly devising and improv- 
ing corrugated fibre shipping 
boxes for practically every type of 
commodity. They have the 
resources of the world’s largest 
corrugated fibre box making 
organization to draw upon. They 


are ready to serve you promptly, 

eficiently and effectively in 

answering your shipping box 
4 requirements. 


Whe HINDE & DAUCH PAPER COMPANY 
325 Decatur St. Sandusky, Ohio 
Candian Address—Kings Street Subway and 
Hanna Ave., Toronto 
H & D Package Engineers work 
with you at your request, with- 
out obligating you in the least. 


HEINDE & DAUCH 
corrugated fibre io shipping boxes 











A thousand and one things flash 
by you during the course of a 
day. To pick and choose the ad- 
vantageous products you can use 
in your business is a huge job. 

Possibly you have overlooked 
Bohnalite. 

This new light alloy is a product 
you should investigate. If you 
use metal in any part of your 
product, familiarize yourself 
with Bohnalite. 


It is 62% lighter than iron, but 


BOHN ALUMINUM & BRASS 


New York Chicago 


Electrical Manufacturing 


Philadelphia 








with none of the disadvantages 

of the heavier metal. 

Bohnalite has high uniform hard- 
ness—great density —fine 
grained structure—unusual 
strength—excellent bearing qual- 
ities—ductility and lightness. 

Many of the foremost American 

manufacturers use Bohnalite in 

huge volume. 


Send us your blue prints and 
samples for quotations and 
complete information. 


CORP., DETROIT, MICHIGAN 
Cleveland Pittsburgh 









CHAS. B. BOHN 
The authority who developed Bohnalite 
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ADAPT SHAKEPROOF 


TO YOUR 
PRODUCT 


HERE are many places on many products 
where engineers are adapting the SHAke- 
PROOF principle. On this page four of 
these special applications are shown. 
There is probably a place on your 
product where SHAKEPROOF can save 
you time and money. We will be 
glad to work with you. Write 
our engineering department. 



















1. Radio 
Locking 
Terminal. 


In the plant of 
alarge radio man- 
ufacturer the SHAKE- 
PROOF principle was 
applied as showninthe 
illustration. This term- 
inal was designed with 
SHAKEPROOF thereby elim- 
inating the use of two 
lock washers and also saving 
two extra operations. 


2. Knife Switch Spring 
Washer. 
Locking on a large knife switch is an 
important problem. This problem was successfully solved 
by one manufacturer by applying the SHAKEPROOF locking 
principle to the spring washer holding the knife switch in 
place. This washer is of bronze and its cupped shape forms 
a spring tension against the knife blade. The twisted teeth 
bite into the nut preventing its loosening. 


3. Outlet Box Lock Washer. 

The SHaxerroor Lock Washer shown here is designed to 
replace the nut which fastens conduit or armored cable 
connections. It threads on to the connector and the twisted 
teeth bite into the metal of the box forming a permanent 
lock that is also a perfect ground. 


4. Shakeproof Switch Terminal. 


The constant loosening of the terminals in the automobile 
switch shown above caused the engineers to investigate the 
advantages of SHAKEPROOF. Twisted teeth were set around 
the inner circumference of the terminal and now when 
the terminal screw is tightened down against these teeth it 
forms a permanent lock which vibration cannot loosen. 


SHAKEPROOF 
Lock Washer Company 


{ Division of Ilinors Tool Works } Type 20 Terminal Type 12 Internal Type 11 External 
2513 North Keeler Avenue Chicago, Illinois U. S. Patents 1,419,564; 1,604,122; 1,697,954. Other Patents Pending. Foreign Patents 
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cord for hard service! 


A rugged, dependable machine teamed up with a rug- 
ged, dependable electric cord means owner satisfac- ; 
tion... and repeat business for the machine’s maker. 
That’s why so many manufacturers equip their prod- 


ucts with GE-Flex All-Rubber Cord. 


It puts a degree of General Electric reliability into 
everything it serves... mixers, drills, compressors, 
household and office appliances, portable lamps, every- 
thing that draws current from a socket indoors or out. 


Lighting Household Appliances 





The superior rubber jacket around the heavy, flexible 
copper conductor in GE-Flex Cord withstands water, 
oil, acid and abuse. It does not kink or crack open. 


On spools or in cord sets of various sizes and lengths, 
-ach equipped with a’rubber plug that will not break. 
If you don’t already know GE-Flex Cord, please send 
us this coupon today: 





Section W-2310, Merchandise Department, 
General Electric Company, 
Bridgeport, Connecticut | 


Send me complete information about GE-Flex Rubber Cord. 








Washing Machines Vacuum Cleaners Address 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT ° GENERAL ELECTRIC COMPANY . BRIDGEPORT, CONNECTICUT 
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é ITH the pressure ot competition that exists today, oft course. Just as it is natural for eight out of ten athletes 
the manager of an electrical manufacturing plant to excel in a particular type of competition. 


is in the position of the juggler who keeps a number It is natural, but in manufacturing it is dangerous. Let 
of Indian clubs circling in the air. Every club has to be the manager interested primarily in cost reduction neglect 
tossed with continuous precision. ever so little his quality or his 


service to customers and there is 
trouble ahead for him. Let the 


If three clubs are well handled 
and the fourth is not under con- 
trol, the whole act will fail. 
Think of the four Indian clubs 
as Quality, Service, Cost, and Or- 


HIS company never asks the im- 
possible of its organization, but it ; 
does set some good stiff “bogies.” And quality enthusiast be slow in his 
what’s more they are lived up to. There 
are bogies on quality, of course, on ser- 
vice to customer, on cost and even on 
some of the more unusual phases of 
employee performance. 


deliveries, and he too will have 
medicine to take. Or let either 
one become so absorbed in his 
quest for results that he become 
a trifle absent-minded about his 
relations with or control over the 


ganization (or any other set of 
fundamental conditions which a 
manufacturer must meet) and you 
have a pretty fair picture of the 


need for well balanced manage- workers upon; whom the results 
ment, and what happens if you haven't it. depend, and he will find his plans hampered at every step. 
f goal : . . . rye a on . ° ° . : : 
3 Visit ten electrical manufacturing plants, and in eight lhe worst of it is that it doesn’t take any serious one- 


of them you will find managers who are stronger in some _ sidedness to cause difficulties. Standards of management 
phases of their job than in others. This is natural enough, are constantly being raised by intensity of competition, and 
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once up they stay up. A 
which this magazine goes used to buy 25 per cent more 
material than actually went out in finished product. To- 
day it operates within a range of 5 per cent. And manu- 
facturers of radio tubes expect more than 99 per cent of 
their product to prove satisfactory to users—a standard 
that in years past would have been unbelievable. 

The higher your efficiency, the more important it is to 
have all around management right up to the last ounce. 
If you happen to be in a branch of the electrical industry 
where not cent of insist on 
immediate delivery, one slow delivery in a hundred is not 
goimg to worry you. If, however, 
promptness and knows that your competitor can be speedy 


tew years ago one plant to 


over 60 per your customers 


every customer expects 
if you can’t, you may be making somewhere around 99 
per cent of deliveries with all reasonable expedition. If 
you are, then a drop of one per cent in your records means, 
actually, that you are doubling your number of customers 
unsatisfactorily serviced. 


They Sought a Measuring Stick 

l was the realization of the necessity for maintaining 
ee standards in every fundamental of management 
that inspired H. D. Madden, Westinghouse Lamp Company’s 
General Superintendent, to send a group of his executives 
to Atlantic City a few years ago, for an intensive three- 
day planning conference. Mr. Madden wanted a measuring 
stick for management: a monthly barometer that would 
indicate managerial “weather conditions” in each of several 
And he got it. 

That Atlantic City conference has already saved many 
thousands of dollars to Westinghouse Lamp Company. The 
measuring stick which it developed has acted also as an 
alarm system which prevents a manager from getting one 
sided. More important still, it has also been the direct 
cause of a constant raising of management standards in 
Westinghouse Lamp plants. 

Fortunately for other manufacturers, this method which 
Westinghouse Lamp has developed and given a three years’ 
trial can be used in any manufacturing plant. In the 
Westinghouse applied to eight plants. This 
adds a competitive flavor to its operations, but also in- 


cornerstones ot plant management. 


case it is 


creases the difficulties of establishing and administering it. 
A single plant, large or small, could use it equally well- 
provided the details were intelligently worked out to fit 
the individual case. 

The essential elements of the scheme are five: 


I. Choose the elements of management which 


it seems important to control. 
Il. Set up “bogeys” for each of these elements, 
and simple measurements whereby it may 
readily be determined, monthly, how close a 
plant has come to each bogey. 


To make bho 





yey each plant is allowed but one lateness in 
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I11. Report monthly on the plant’s “score” in each 
element. 

IV. Make it a real honor to achieve good all 
around performance, and plain as day when 
performance in any one particular is unsat- 
isfactory. 

\. Provide a monthly financial incentive for 
executives whose work may contribute to a 
high plant score. 


Here's how some of the details of these five points have 
been worked out at Westinghouse. In each case it will 
be understood that the particulars fit Westinghouse condi- 
tions and might not fit conditions in any other organiza- 


tion. The principles, however, are universal. 


were divided into four 


groups, and rated for their relative importance. 


Management problems major 


SY ic kepeods .2eaevresas 30 
DOTNIOO: Sach siaes ta ees J cunee 
RANE rier ewe ee ele diene die 25 
Personnel Control... isc... 20 


“Quality” 
inspections. 


means quality of the product as determined by 
The work of the engineering department does 
not come under this measurement of operating manage- 
ment, which is concerned solely with the production de- 
partments. 

“Service” means prompt delivery to customers. 

“Cost” speaks for itself, and “Personnel Control” items 
are those employee-performance records which the man- 
agement feels have an important bearing on quality, service, 
and cost results. Just what they are will be seen from the 
following description of bogeys that have been set. 


II 


In the incandescent lamp plant there are three different 
bogeys for Quality, representing three separate inspections. 
These are: Warehouse Inspection, Lamp Performance and 
Mazda Service. 

The first two are Westinghouse Inspections, the third 
an impartial inspection by an outside agency. As _ the 
three differ in their nature, and cover various electrical 
and physical qualities, the three bogeys constitute a pretty 
stiff test—and an all around one. 

The single bogey for service is known as, 
Orders. 


Customers’ 


Cost bogeys are four in number: 
Material Efficiency 
Expense vs. Budget (ratio of actual to budgeted 


I’xpense ) 


10,000 chances 


: 
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Raw Material Stock is the same whether the shipment is of 100 lamps or 1,000,- 
Percentage of Day Labor to Piece Work. 000. The total number of points divided by the number 
of shipments gives the figure that must be compared with 














Labor Efficiency. 
bogey. 

The bogey for Material Efficiency is one which ought to 
lead to savings of many thousands of dollars in almost any 
electrical manufacturing plant. How much material is 
contained in each unit of finished product, as determined 
Lates by the engineering department’s designs and specifications ? 
Order and Cleanliness How much material is actually used? The ratio of one 
Accident Prevention. to the other is “material efficiency.” 


Personnel Control items include: 


Reports and Records (promptness and accuracy ) 
Labor turnover 
Absentees 


Expressed as an 


The difference between the bogeys set for the lamp plants equation, Westinghouse Lamp’s bogey is 


4 


ere SS | 
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t Red stars indicate trouble. Blue stands f 
*« “lily white” accomplishment. Thus at a 
1 
and those chosen for the plant which constructs special 
machinery for use in the other plants shows the flexibility 
. and adaptability of the bogey idea. The machine plant 
uses only part of the bogeys already listed, and has four 
y 


plants. These four are: 


Work in process 
l-inished Parts Stock 
Delivery vs. Schedule 
Installation vs. Schedule. 


Now what are all these bogeys like? 
They differ considerably, and show 
genuity in their working out. 


should never be asked, bogey should set the high- 
est standard of performance which the previous 
experience of any one plant has indicated is 
possible. 

Bogey for Customer's Orders is 98.5 out of a 
possible 100, against a standard of delivering all 
stock types of lamps within two days of receipt 
of order, and all nonstock items within ten days. 
But a record of 98 points actually means more 
than 98 per cent efficiency, because of the system 
of penalties which is used in the reckoning. Every 
shipment made within the two-day due date gives 
a plant a credit of one point. But for every 
shipment that goes out late there is a penalty: 
one point if shipment is within five days, five 
points if from six to ten days. This penalty 


Se ee a a 
hs . 
ie te eo 
Sth a dn ie es 
5 
ee ee 
ah ek kee 
Sw Kee 


jane 


eee ie te oe 
a rah 
Stee ae 

seu R KA 

A ahs 

te oe ales 

x +e + ee 

5 ee ee as 

i a obs 


ya 





mce you have a measure of management » 


which will not be found in the list given tor the lamp 


considerable in 
Chey are alike in that all 
are severe tests, based on the idea that while the impossible 


































fair performance and white stars represe) 


[heoretical unit consumption x number of units produced 
=—=.97 


\ctual total consumption 


In other words, 97 per cent of all material purchased must 
find its way into finished product. 

It is interesting to note that the company’s ratio of ma- 
terial efficiency used to run about 80 per cent, but is cur- 
rently around 95 to 96 per cent. 

\nother simple bogey that can mean a lot in dollars 
saved is that for Raw Material Stocks. Here the formula 
tor the standard lamp plants is 


Inventory (Dollars) 

- 1.0 
Month’s Consumption (Dollars) 
In other words, bogey is a twelve times turnover. 
For the special lamp plants it is less severe. The 
actual attainment of a number of the plants is 
from 0.9 to 0.7. 

\ similar formula cuts costs by serving as 
bogey for work-in-process investment in the ma- 
chine division 


Work in process 


‘st 


\Mfonth’s Billings 


tit 


Among Personnel Control items a remarkable 
bogey is that covering employees late to work 
This bogey calls for 99.9 per cent of a perfect 
score. In other words, each plant is allowed but 


(Continued on page 54 
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¢ HE RADIO INDUSTRY has become immense 
almost over night, and in this article one phase of 
the industry, production, is presented. At the East 
Springfield, Mass., works of the Westinghouse Electric and 
Manufacturing Company radios of all sizes are manufac- 
tured for the Radio Corporation of America. 

The quality of a radio product, manufactured on a large 
scale, depends largely on systematic inspection and test- 
ing of purchased materials received, as well as inspection 
and test during the entire course of manufacture. 

The materials when received at the Springfield plant are 
given, in most cases, a very thorough inspection. A few 
specific cases will serve to illustrate the extent to which the 
inspection and test of purchased materials is carried out. 

\n item used throughout a radio receiver, namely wire, 
is inspected to determine the quality of the insulation 
covering and the size of the copper wire, as well as the 
thickness of the insulation. Each size and type of wire 
must meet definite specifications before it will be accepted 
for use in manufacturing. 

lhe filter and by-pass condensers used in receivers are 
manufactured in the principal Westinghouse plant at East 
Pittsburgh, Pa. And, even though they are put through 
thorough inspections and high voltage tests at that plant 
hefore shipment, the condensers are re-checked upon ar- 
rival at Springfield before they are used in production. 
They are checked primarily for opens, shorts and grounds, 
as well as for capacity. 

Many detail items such as escutcheon 
plates, dial scales, resistors, grid leaks, 
knobs, etc., are rigidly inspected as 
they are received. 

This is by no means the full extent 





one the entire sequence 
of operations in the production of 
radio receivers in the Westinghouse plant, 
at East Springfield, Mass., conveyors play 
a very important part and production fa- 
cilities have been so arranged that they are 
correlated to cach other. In the view at 
the top of this page may be seen a group 
of operators assembling transformer coils, 
while the view at the right shows inspec- 
tion of the socket or power supply unit 
after it has been assembled 


RADIO | 


An explanation of the methods followed 

in the production of radio receivers, 

describing some of the more important 

operations and their relation to each 

other with respect to plant arrangement 

and the handling of parts and materials 
in process. 


By T. O. ARMSTRONG 


Westinghouse Electric & Mfg. Co. 


to which the materials used in the production of a radio 
are checked when received. Such items as_ insulation 
varnishes and fabrics, phosphor bronze stock, filling com- 
pounds, transformer laminations and steel, and _ similar 
items, requiring more elaborate tests, are analyzed in the 
material and process engineering laboratory. 

This laboratory is equipped to make any special tests and 
investigations of a mechanical as well as a chemical nature, 
definitely controlling the quality of such materials which 
cannot readily be controlled by the usual inspection meth- 
ods. 

Feeder sections of the plant, of course, play an im- 
portant part in the manufacture of a radio, as stamped 
parts are made in them. 

The shaft for the variable condensor assembly, is made in 
the screw machine section, the grooves in this shaft, being 
made in one operation with a multiple cutting tool for the 
accurate spacing of the condenser plate. 


These plates are as near flat as is commercially possible 
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to make them, the grooves must be accurately spaced, this 
being done with the aid of a jig used for the assembly of 
the plates to the shaft, in which the accuracy of the com- 
ponent parts of the jig are held to tenths of thousandths of 
an inch, both radially and longitudinally. 

he lead department manufactures and assembles the 
lead wires. These are comparable to the arteries and 
nerves of the human body through which currents pass, and 
the senses are brought to life. Much care and attention 
is given to preparing these leads for assembly as the wires 
must be properly stranded and of the right dimensions for 
the work required and the insulation must be up to re- 
quirements. 

lhe wire is then cut to its proper length, the covering 
treated to prevent fraying, the end stripped of its insula- 
tion, when the wire is twisted and tinned with solder or 
terminals are applied if required. They are then inspected 
and laid out on assembly boards. This board made from 
the drawing is so marked that mistakes by the operators 
are avoided, as to lengths and color of lead. Each lead 
is put in its proper place so that its terminal end is in 
position for assembly in the set. 

They are then laced together and where necessary, a 
covering is braided over by a braiding machine, after which 
they are ready for assembly in the set. 

Frequently coils used in radio receivers require very care- 
ful matching in order to get the proper alignment of the 
circuits in the completed receiver. These coils are wound 
on specially constructed winding heads by girls. The ma- 
chines are provided with a number of automatic devices, 
such as lead screws, winding fingers, markers, stops and 
dials, to insure the accurate and delicate spacing of the 
windings, so essential to the correct inductive value of the 
coil. 

A radio frequency coil assembly consists of three coils 
wound on a piece of micarta tubing, all three being dif- 










































ferently wound. The variance in inductance in a set of 
coils must never exceed % of 1 per cent. 

\fter the completion of winding, the coils are placed 
on trays upon the conveyor belt to be forwarded to the 
spraying section, where each coil is placed on a rotating 
chuck to be evenly sprayed with black lacquer to protect 
it against moisture and corrosion. From this process, 
they are carried on a conveyor to the scrapers, where the 
ends of the wires are cut to proper length, and the lacquer 
and enamel scraped off to a shining brightness on a wire 
wheel scraping machine to prepare them for soldering. 

lhe last step of the mechanical process of the radio 
frequency coils is the assembly of the inside primary and 
its two connections to the proper terminals. Each coil is 
carefully inspected from a mechanical standpoint for proper 
soldering, location of windings and general appearance 
Due to the extreme accuracy required in the manufacture of 
this coil, special equipment had to be developed. By the 
use of the Oscillograph as an indicator, the value of each 
coil is shown on a small calibrated screen which affords 
exceptional speed as well as accuracy in testing several 
thousand radio frequency coils each day. 

The combination of a judicious use of conveyors, proper 
containers, proximity of machinery, along with modern 
machine equipment will be noted throughout. Radio com- 
ponents are manufactured in various sections or bays, and 
the parts assembled in an arrangement that brings the 
units together at one point for assembly in the completed 
radio receiver, ready for shipment. 

In the assembly of the variable con- 
denser, the plates received from the 
feeder sections are placed in a special 
fixture, which resembles the condenser 


foe this page are two more views shou 
>¢} ‘ Notice that 


ing production methods. 
conveyors are highly important im practi- 
cally every operation and that they elimi- 


nate much manual handling of parts and 














materials. At the top of this page is on 
of the chassis assembly lines. Notice the 
endless, hower-driven belt conveyor be- 
tween the two rows of operators It carries 
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practically all of the various parts to the 
assemblers. At the left is shown the 
method employed for testing and inspecti 


} ; 
the complete radato 
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base. In this manner the condenser shaft is soldered on 
making the complete plate assembly. Irom this operation 
the assembly is placed in the base that is made in the 
punch press section by a drawing operation. 


The completed assembly is next given a careful me 
chanical inspection, for spac- 
ing of plates, smoothness of — = 
control, adjustment of cable, 





an oscillator and the resonant 


point is found with respect to | 
the second circuit of an oscil- 
lator. 


The audio frequency coil 
consists of a primary and 
secondary winding. The primary winding is usually of 
wire of larger size than the secondary. Some of the finest 
sizes of copper known or used in the electrical industry are 
used in its manufacture. This is due to the large number 
of turns of wire necessary and the small amount of space 
into which they must be placed. This winding, that is, 
both the primary and secondary coils, 
is wound on automatic winding ma 
chines linked side by side and opposite 
each other along the room, between 
which a belt conveyor carries the fin 


7c: young lady in the illustration at 
the top of this page is assembling the 
various parts that go to make up the lead 
wires. In the center of the page is a chart 
that shows how carefully every operation 
is planned and how it is arranged in sc 
quence with other production work. Every- 
thing functions in natural sequence from 
| the time the raw materials are received 

until the finished products leave the plant. 

At the right is the shipping room, showing 

how the finished sets are examined for 
appearance before they are packed 
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ished work to the next operation. That is, of course, a coil 
with 0,00075-in. thick glassine paper between layers of wire, 
the paper being placed between the layers automatically. The 
only time the machine is stopped is when the coil is com- 
pletely wound, or when the wire runs out on the spool. 

The spindle speed of the primary winding machine is 
approximately 4000 r.p.m. while on the secondary it is 
3200 r.p.m. which is a noticeable and remarkable feature in 
that the wire used is the approximate diameter of a human 
hair, consequently, it is necessary that the most skillful 
operators be placed on this work due to its delicate nature. 

After the group of form coils leaves the winding ma- 
chine, the coils are cut apart on a cutting machine of spe- 
cial design. Coils wound in this department vary from 1/2- 
in. in diameter to as large as five and six inches in diameter 
and are wound with as high as forty thousand turns. 

\ll reactor coils are of the universal type. Cotton is 
woven between layers of wire as an insulation, two coils 
being wound at one time on each machine, and while the 
machine is employed in putting on the number of required 

turns, the operator of each has 
—— a separate winding machine 
consisting of a motor, a 
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whereby each tuning condenser j impregnating compound, as- 
is placed in the first circuit of Into sembled into the transformer 


sembly into the radio set. 

| The audio transformer is 

then attached and the chassis 

——_ is again placed on the outer 

runway of the conveyor, pass- 

ing by a group of riveters who take the chassis from the 

conveyor, rivet the tube panel in place, and place it on a 

small endless belt conveyor which conveys the part down 
the assembly line. 


2 

wv 

t a 

case and are ready for as- 
| 

| 


The assembly section is made up of three groups: supply 
power unit group, the chassis assembly group, and the 
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final cabinet assembly group. On these assembly groups 
such operations as the assembling of the capacitor pack, 
attaching the rubber grommetts, soldering the various con- 
nections, attaching the frequency coil, the volume control 
and potentiometer. After each operation the operator 
places the part on the belt which conveys the assembly up 
through the group to the next operation. 

At various points along the line of the assembly groups, 
each part or unit is inspected, it being essential throughout 
that all parts be in their proper places, and that all soldered 
joints are pertect. 

The power transformer consists of a primary, secondary 
and filament winding. In some cases there are as many as 
six filament windings on one coil and on others there are 
but two. The primary and secondary windings are uni 
versal as mentioned in the preceding paragraph, while the 
filament is hand wound. 

The coils are tested similar to the reactor coil except 
that they are tested between windings of 2500 volts, to in- 
sure the safe operation of them when assembled in the 
Set. 

A system of cooling the transformer after being filled 
with hot asphalt is used. This system consists of a tower 
with a conveyor chain installed which makes one complete 
revolution each hour. 

A unique operation is in the assembly of the fixed con 
denser. Girl operators sit around a revolving table assem- 
bling a certain number of copper strips with a thickness 
of mica in order to acquire the desired capacity. After its 
assembly another operator sitting near the table clamps the 
assembly together on specially devised machines, from which 
the completed assembly is forwarded to the test section 
to be examined for shorts, and thence to another operator 
who tins and impregnates each end. 

\fter the fixed condensers have been tinned and im- 
pregnated, they are again sorted in their various capacities. 
Fach one is adjusted for capacity to an accuracy of 1/2 


4st 


of 1 per cent except on the low capacity end, where 0.: 
mmf. variation is allowed. 

Visual testing equipment similar, to that referred to in 
radio frequency coil testing is used in testing these con 
densers. They are then matched with the coil, for their 
assembly in the intermediate transformers. 

After the major parts of the sub-assemblies have been 
completed a mechanical inspection is given ail the work 
completed, with special emphasis on all soldered joints. 

After the complete assembly of the chassis, it is put 
through a continuity of tests by use of special equipment. 
The chassis terminals are connécted to clips and connections 
are made to the tube contacts by means of tube prong plugs. 
The manipulation of several switches and the reading of 
a meter indicate to the tester immediately any incorrect o1 
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open winding as well as the specific circuit 


The chassis is then passed to the next inspection opera- 
tion where a thorough mechanical inspection is made of 
soldered joints, condenser action, volume contact action, 
proper location of all wiring, tightness of all screws and 
nuts and tube contact action. It then passes to the third 
test operation and is connected to a standard socket power 
unit where the tube is connected to the antenna, and the 
loud speaker terminals to the meter and loud speaker 
transfer wedges. Three oscillators covering the range of 
the receiver supply the signal to each dummy antenna so 
that each tester has control of the input signal of the re- 
ceiver under test, calibrated in microvolts per meter. This 
arrangement provides a thorough test of the receiver by 
means of instruments rather than by ear, the loud speaker 
being used primarily as a ready means of tuning. The 
serial number of the set is then attached and the unit is 
ready for assembly into its cabinet. 

Che supply power unit, or the socket power unit, 1s an- 
other feature of assembly that is similar to the chassis as- 
sembly and runs along another endless belt conveyor parallel 
with the other. The base of this assembly is taken from the 
dipping and drying conveyor for the assembly of the various 
component parts such as the tube socket, terminal boards, 
transformers, reactors, capacitors, and resistance strips, and 
are assembled to this base on top and underneath, pro- 
ceeding down the endless belt conveyor to the various solder- 
ing operations. It is essential that all soldered joints must 
be neat and complete. At the end of this belt conveyor the 

socket power unit is sprayed and dried. 

The socket power unit is then tested, 
the test equipment being arranged so 
that the unit can be placed quickly into 

teats ae base 10 
















































T the top of the page is a view of the 


< department in which variable con- 
densers are assembled and tested. Notice 
again the use of conveyors for handling 


materials. Many other interesting applica- 
tions of mechanical handling equipment are 
o be found in the Westinghouse plant. In 
one case a conveyor is employed to dry and 
cool radio parts after their impregnation, 
making one complete revolution m an hou 
lt the left is one of the large overhead 
monorail conveyors that is used for han- 
Henn. heavier 
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EXIBLE (CORD STANDARDS 


ADOPTED BY NEMA 


In its efforts to eliminate substandard materials 


Nema and the Underwriters’? Laboratories have 
approved certain standards in flexible cords 


NNOUNCEMENT has been made by the Flex- 
a ible Cord Group of the National Manufacturers’ 

Association of a new standard which will 
greatly increase the mechanical strength and improve the 
serviceability of flexible cord. 

The new specification, which becames effective Jan. 1, 
1930, and after which no cord not fully complying with it 
will be labeled by the Underwriters’ Laboratories, reads as 
follows: 

“All dry braids, both individual and overall, shall be 
braided of cotton, rayon or silk in such a manner as to 
result in all adjacent individual parallel threads actually 
touching each other, and shall show no visible open spaces, 
when observed through a standard braid counter.” 

It is also stated that cords complying with the National 
Electrical Code can be identified by the following points: 

1—The parallel threads of all braids must touch when 
viewed under an ordinary single lens pocket magnifying 
glass. 

2—The rubber covering must be tough and stretchy, sim- 
ilar to that on a good grade of 
quired thickness. 


code wire, and of re- 
3—The copper conductors must be either tinned or pro- 
tected by a fibrous cover to prevent corrosion. 
4—The minimum copper size for a standard cord is No. 
18 American wire gage, usually made up of sixteen strands 
of No. 30 American wire gage. 





When you find cords having open “skeleton” 
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braids similar to 
those shown in the illustration above, you may be sure they are 
sub-standard, but, after the new standards become effective and 


5—All Underwriters’ Laboratories standard cords con- 
tain manufacturers’ identifving markers as required by 
code and as given in Underwriters’ List of Inspected Elec- 
trical Appliances. 

6—Underwriters’ labels further identify 
Laboratories standard cords. 

In discussing the subject of flexible cords recently C. W. 
Abbott, Technical Committee—Flexible Cord Section— 
National Electrical Manufacturers’ Association said in part, 
“It is commonly said that with the enormous increase in 
the use of portable lamps and small portable appliances of 
one sort and another, flexible cords have gradually come to 
represent by far the weakest link in our interior wiring sys- 
tem. 

“Many experienced inspectors charge against them a con- 
siderable percentage of those troubles which lead to over- 
fusing and I am told that they are largely responsible for 
the increasing number of small electrical fires and for too 
many sizable fires of electrical origin. Again, it is claimed 
that they have too large a part in the record of minor elec- 
trical accidents and, occasionally, in fatal accidents. 

“These cord troubles have been partly due, of course, to 
the fact that no other electrical material is so widely abused 
or universally misused, but some of us in the manufacturing 
field who have been studying this problem carefully for the 
past few years, are satisfied that the large majority of fail- 
ures in this class of material are directly traceable to the 


Underwriters’ 
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you find cords on which the adjacent threads of all braids touch, 
like that below, you may be certain that the insulation and con- 
ductors are protected and that they are standard cords 
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nation-wide use of enormous quantities of so-called “boot- 
leg’ or sub-standard cords. 

“Many plans and many schemes have been put forward 
from time to time which it was hoped would remedy this 
sub-standard cord evil to some degree but, for one reason 
or another, they have proved impracticable or unworkable. 
hey have fallen short, almost without exception, because 
the vast bulk of flexible cords, as furnished on portable 
equipment, is cut into short lengths and assembled with 
lamps, with appliances or into ‘cord sets’ by equipment 
manufacturers who are not electrical men, who know little 
about codes and who care less, since they are primarily 
interested in the quantity 
price a little under that of their competitors. In 
words, there has been no way in which the field inspection 


production of appliances at a 
other 


departments nor the conscientious buyers of equipment could 
readily identify a safe, labelled code cord, or could dis- 
tinguish it from the sub-standard and frequently dangerous 
non-code cord. 

label been re 
moved, ability to distinguish between code cords and sub 
standard or sub-code cords has heretofore involved a con- 
siderable knowledge of the technical details of cord struc- 
tures, considerable time, and especially, a thorough knowl- 
edge of braids and of instruments necessary to determine 
their make-up, for while correct copper size and rubber in 
sulation are highly essential, a flexible cord may almost be 


“Once Underwriters’ Laboratories’ has 


said to be as good as its braids—both inner and outer. 

“It is obviously foolish to expect the field inspector or the 
buyer of small equipment to familiarize himself with cotton 
sizes, details covering number of picks per inch, angle of 
lay, braider carriers and other elements which enter into 
braid calculations, so | have said, various efforts to enlist 
field help in meeting this dangerous sub-standard cord situa- 
tion have fallen by the wayside. 


A New Idea in Braid Standards 
ECENTLY, however, C. 

of the Flexible Cord Technical Committee of the 
National Electrical Manufacturers’ Association, hit upon a 
simple new braid standard for cords, which seems to promise 
an early improvement because it makes it possible for the 
field inspector or the buyer of equipment is which cord 
forms a part, to readily 
and the cheap, ‘bootleg’ cords 
so much trouble so far, at least, 
The substance of Mr. Berolzheimer’s idea has been unani- 
mously approved by the cord manufacturers and accepted by 
the staff of Underwriters’ Laboratories, so a new paragraph 


P. Berolzheimer, chairman 


distinguish between labelled cord 


which have been making 


as braids are concerned. 


has been recently written into the Flexible Cord Standard 
which states that cord braids must be so applied that ad 
jacent cotton threads can be seen to actually touch each 
other when viewed through a relatively low diameter mag 
nifying glass, such as an ordinary single lens pocket glass. 

“It is hoped that this new standard is going to end much 
of the uncertainty about cords—to help many men and the 
inspectors to distinguish between a dependable labelled code 
cord the 
life and property every day. 


and sub-standard types which are endangering 


“It is hoped that this new standard will likewise go fat 
toward stopping the downward, unsafe trend in cord braids 
which we have seen during the past few years and which 
are reflected in mosquito bar braids on 
the sub-standard that 
to be the case, we will soon be gettting back to those safe. 
dependable types of cords which we still find in excellent 
condition, though they may have been in everyday service 


these fishnet or 


cords under discussion. If proves 


on a table lamp for ten or twelve years. 

“It is understood, of course, that cords are hard to con 
trol; that they are part of the equipment which often 
comes on the job after the inspector. has left it; that they 
are assembled on cheap lamps or appliances by manufac 
turers who too often look upon them only as an incidental 
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part of their products; 


but the cord manufacturers repre 
sented in the National Electrical Manufacturers’ Associa- 
tion Group have plans which they hope will help to cor- 
rect this condition through education, under the new cord 
braid standard, of department store buyers and of the other 
more responsible retail dealers through whom a large per- 
centage of portable lamps or small portable appliances are 
now sold. 

have re 
ferred will be published in the very near future but will not 
go into effect until Jan. 1, 1930, since many manufacturers 


“The new Flexible Cord Standard, to which | 


will have to make provisions to meet it. However, after 
that date no cord will be labeled by Underwriters’ Labora- 
tories which does not comply with the provisions of this 


new 


1 
| 


; 
standard, although the usual six months’ period will 

field stocks of belled 
cords which are now in existence or which will be furnished 


probably be necessary to exhaust labe 


under old contracts during this fall.” 


Underwriters’ Laboratories Cooperate 
the standpoint of Underwriters’ Laboratories, 


/ ~~ ROM 
C. J. Krieger, of the Laboratories, 
is increasingly difficult to sit in at any gathering of men in- 


without 
sub-standard, ‘bootleg,’ or 


says in part, “It 


terested in electrical matters 
round to the 


flexible cords. 


eventually getting 
‘SYP 
Offhand this may seem to be a very simple 
situation, not worthy of serious discussion, and capable of 
prompt correction; actually it 
complicated matter, and one which is very difficult of solu- 
tion. 


subject of 


and easy is an extremely 
It might be well here to review this whole problem, 
from its inception to its present status. 

“What has caused the substandard cord problem? The 
answer seems almost paradoxical; for the seed of cheap 
cord seems to have been sowed by one of the greatest of 
all electrical advances—the convenience outlet. Before this 


became flexible cords were 
standard 
in number, and produced by 


intelligently pur- 


labor-saving device common, 
practically all standard; 


them were relatively 


because devices using 
few 
bona-fide electrical manufacturers who 
chased their cord according to the needs of their appli- 
ances, without any thought of deviating from the require- 
code. The widespread introduction of the 
convenience outlet led to a demand for more and 
domestic electrical appliances, with the result that a vast 
number of manufacturers entered this field with the sole 
idea of capitalizing on this demand. These manufacturers 
were not—and are not—electrical men; they know nothing 
about the code, and care less; their object is quantity pro- 
of devices to curl hair or cook toast at 


the other fellow. 


ments of the 


more 





duction 
lower than 


a price 


“From the foregoing, it becomes evident that the demand 
for sub-standard cord arises from economic considerations 
only. At first glance that appears to be a rather surpris- 
ing statement; but after many years of contact with this 
problem, it appears that dollars and cents alone are re- 
sponsible for present conditions. 

“The flexible cord industry, in cooperation with Under 
writers’ Laboratories, has recently taken two forward steps 
the abolish 
he first consists in the adoption of a novel form of braid 
specification, which is stripped of all technical verbiage, 
and which will enable the the street to tell a 
standard cord from its ‘bootleg’ imitation, by simply look- 


to assist in movement to sub-standard cord. 


man on 
ing at it. The second, as yet incomplete, involves the 
marking and labeling of short lengths of flexible cord, so 
that an official ‘OK’ stamp will eventually appear on the 
cord sold with the appliance. It is felt that both of these 
innovations should help the retailer and his customer. 

“The sub-standard cord question is not incapable of solu- 
tion. It can be done; but it will require the wholehearted 
cooperation of all concerned before the desired result is 
attained.” 














Characteristics of Insulating 
Materials for Power Cables 


The First of a Series Discussing Power Cable Manufacture 


This first instalment explains some of the problems 
entering into cable manufacture and the properties 
of rubber insulated cables 


By E. W. Davis 


Simplex Wire & Cable Company 


NE of the most important problems that confronts 

the electrical engineer today concerns the character- 

istics and limitations of insulating materials for power 
cables. Generating apparatus, transformers and receiving 
apparatus have been developed to a high degree of per- 
fection, so that with known conditions of service, instal- 
lation can be made with assurance of satisfactory operation. 
Today we are confronted not with problems of generation 
or consumption of power, but rather with problems of 
transmission of power. “Super-power plants’ require 
“super-transmission systems,’ and in congested districts of 
our metropolitan areas, these transmission systems are 


essentially underground. 


More Knowledge of Power Cable 


Insulation Needed 


T WENTY years ago, a 6600-volt cable was considered 
high voltage; fifteen years ago this voltage limit in- 
creased to 15,000, ten years ago to 25,000, five years ago, to 
60,000, and today—132,000 volts. This phenomenal increase 
in operating voltages for cable systems, together with equally 
phenomenal increases in the magnitude of amounts of 
power to be transmitted demands an increased knowledge 
of the characteristics and limitations of various insulating 
materials used in the manufacture of power cables. 

A similar problem has confronted the telephone engineer 
during the last decade. To him, the problem has been one 
of “Transmission” rather than of “Apparatus,” a problem 
involving line reactances, capacitances and _ resistances. 
Improvements in the telephone have been improvements 
in speech “transmission” rather than improvements in 
sending or receiving apparatus. 

The three materials used for power cable insulation to 
day are: 1—Rubber Compounds; 2—Varnished Cambric; 
3—Impregnated Paper. These will be discussed in the 
order given. 

Rubber Insulated Cables—The history of the art of 
manufacturing rubber insulated wires and cables is a long 
and interesting one, dating hack to the middle of the nine- 
teenth century. From 1880 on, rubber insulated cables 
were manufactured on a practical basis. Developments 
and improvements have been many and important. The 
field for rubber insulated wires and cables is undoubtedly 
larger and more varied than for any other type of insulated 
cables. New and larger opportunities are developing every 
day. 


ow 
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Rubber compounds as used on cables contain up to 60 
per cent rubber, together with suitable inert “fillers” and 
small amounts of active material such as sulphur for vul- 
canizing, etc. The chemistry of rubber compounds has 
developed from a “cut and try’ method of the past to a 
highly specialized art which is advancing rapidly. Among 
the newest developments are the use of accelerators for 
speeding up the process of vulcanization and securing a 
more uniform product, anti-oxidants for retarding the 
deterioration or “aging” of rubber compounds when ex- 
posed to air for long periods of time, and the development 
of reinforcing “fillers” for securing good mechanical prop- 
erties. 

The manufacturer of rubber compounds for insulating 
purposes is confronted with a rather more serious prob- 
lem than one whose compounds are used for mechanical 
purposes only. Ingredients of a rubber compound that 
may improve its physical or mechanical properties often 
spoil its electrical properties, and hence must be discarded. 
Rubber compounds that have the best physical or mechani- 
cal properties are absolutely unsuited for electrical insula- 
tion. One authority on the proper compounding of rubber 
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Figure 1 


A chart showing graphically the effect of the time of cure upon 
the different electrical properties of two typical rubber compounds 
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to be used for mechanical purposes has listed over 400 
different ingerdients that may be used. In contrast to 
this, the manufacturer of rubber compounds for electrical 
insulation is able to use approximately only 20. Among 
these are zinc oxide, certain forms of carbon black, litharge 
or lead oxide, whiting or calcium carbonate, M. R. or 
Gilsonite, iron oxide, blue lead, chromium oxide, reclaimed 
rubber or shoddy, paraffine and ozokerite, palm oil and 
stearic acid, sulphur, and a few organic accelerators. 
By a proper combination of these various ingredients, 
together with raw rubber, compounds can be made with 
a tremendously wide range of insulating properties, such 
insulation dielectric strength, electrostatic 
capacity, and at the same time have high physical and 
mechanical properties that are suitable for the service for 
which the insulated to For 
when applied to wire, the properties of good rubber com- 
pound can be made to vary between the following limits: 
Electrical Properties: 
Insulation 





as resistance, 


wire is be used. instance, 


Resistance Constant—700 to 10,000. 


Dielectric Constant—3.5 to 7.5. 
Dielectric Strength—500 to 1200 volts per mil thick- 
ness. 
Physical Properties: 
Tensile Strength—500 to 3000 Ib. per sq. in. 
Stretch of a 2-in. sample at break—5 to 12 in. 


Applications of Rubber Insulated Cables 
=... insulated cables have high dielectric strength, 
high insulation resistance and good mechanical prop- 
erties which make them particularly adapted for medium 
and low voltage distribution. They can be bent to a small 
radius, installed and jointed more easily than any other type 
of cable. Moisture and water affect rubber insulation only 
slightly. Submarine rubber insulated cables without lead 
sheath have been used successfully at moderate operating 
voltages. 
\ growing field for rubber insulated cables is the portable 
or hard In cables, the outer braids 
or other protecting surfaces are replaced with rubber com- 


service cable. these 





12,000 
D.C. Tests on #14 42 Diam. Wire 
Room Temp. 
10,000 —t —————- . t + 
8,000 bank — 4 Comp. *2 
~ 
3 L caelecnaneees 
= Effect of Fresh Water Soak 
$ 6,000 —}—_—— on Insulation Resistance of 
2 Rubber Covered Wire 
= fpf 4 a 
- | 
| = | 
om} SEE 


2,000 





Time of Soak - Days 


? 


Figure 





One of the most interesting of the studies of rubber compound 
is the effect of prolonged soak in water, as shown in the chart 
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pounds that have the wearing qualities of the treads on 
automobile tires. These rubber compounds withstand oil, 
water, acid, alkali, and mechanical abuse better than 
any other type of cable protection. Such cables are used 
extensively in iron and steel works, in mines, for trailing 
cables, in garages and mills, and in many other places where 
extreme abuse is found. 
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This chart shows the change of direct current capacity with tim 


of soak for two different types of rubber insulating compound 

lor high tension work, rubber compounds are not par 
ticularly well suited. Wherever there is 
there is always a tendency for the formation of ozone. 


Where 


a voltage stress. 


this stress is sufficient and where there is air 
present, ozone is formed in a considerable amount. Rubber 
compounds of all kinds are particularly susceptible to the 


destructive effects of ozone. When used in high voltage 
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{nother chart showing the effect of fresh water soak 
power factor of rubber insulated power cables 


cables, rubber compounds must be protected against ozone, 
Much can be 
complished by the use of rubber compounds that have the 


and such protection is often impossible. ac- 


proper electrical properties to lessen the formation of 
ozone. 
All rubber compounds deteriorate or “age” in service, 


especially when exposed to high temperature, air and sun- 
light. of and 
results in loss of tensile strength, stretch and elasticity or 
life. In 
the study of rubber compounds, it is evident that a suitable 


The “aging” is really a form oxidization 


Electrical properties are also somewhat reduced. 
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accelerated “life test’ should be available to determine in 
a relatively short time the aging properties of the various 
compounds. Early life tests were carried out by exposure 
of the sample to direct sunlight and air. The disadvantage 
of this test was mainly the long time taken to produce re- 
sults. At the present time, there are two methods for 
making life tests in common use, one known as the Geer 
Life and the other as the Oxygen Bomb Test. 

The Geer Life Test is carried out by subjecting the 
sample to moving air heated to a temperature of 70 deg. 
C. for a period of four days (96 hrs.). The sample is 
then allowed to cool and remain at room temperature for 
24 hr. before testing. This test represents approximately 
the change that would occur after one to two years when 
exposed to sunlight and air of an ordinary room. The 
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Figure 5 


This chart shows the effect of temperature on the resistivity 
of three typical compounds with various percentages of rubber 


maximum change of tensile strength for this test should 
be 50 per cent and for stretch about 30 per cent. 

The Oxygen Bomb Test is much more severe and is 
carried out by subjecting the sample to oxygen under 300 
lb. pressure at a temperature of 70 deg. C. For comparison 
with the Geer Life Test, 18 hr. in the oxygen bomb is 
equivalent to two years of natural life, while 96 hr. in the 
Geer Life Test was necessary for the same aging to 
take place. The oxygen bomb test is of much more recent 
development and is in general used only for the higher 
grade compounds because of its severity. Much more work 
is yet to be done on these two “aging” tests, but they have 
been of great value in the development and improvement of 
rubber compounds. 

All rubber compounds depend largely for their electrical 
and mechanical properties upon the proper “cure” or “vul- 
canization.” Figure 1 shows the effect of the time of cure 
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upon the various electrical properties of two typical rubber 
compounds. It will be noted that generally speaking, the 
dielectric constant and resistivity increase with time of 
cure, while the dielectric strength decreases for one com- 
pound and increases for the second. This variation of 
electrical properties «s quite characteristic, but can be con- 
trolled by the proper ingredients in the compound. 

One of the most interesting of studies of rubber com- 
pends is the effect of prolonged soak in water. Compound 
No. 1 (Figure 2) is an ordinary commercial insulating com- 
pound, while No. 2 was specially designed for low dielectric 
constant, high resistivity, dielectric strength and long life. 
It will be noted that No. 2 showed a slight increase of re- 
sistivity during the first twenty days’ soak, that it remained 
at a constant value after approximately 100 days’ soak. 
Compound No. 1 showed at first a rapid drop in resistivity 
and then more gradual but continuous drop during the 
entire test of 250 days. 

Figure 3 shows the change of D.C. capacity with time 
of soak for the same two rubber compounds used in Figure 
2. After 250 days, compound No. 2 shows practically no 
change, while compound No. 1 has increased approximately 
33% per cent. 

Figure 4 shows change of power factor with time of soak 
for the same two compounds under consideration. Here 
again is seen the very marked superiority of compound 


No. 2 over No. 1. 


The Resistiv:-ty of Typical Compounds 

~IGURE 5 shows the effect of temperature on the re- 
fh sistivity of three typical compounds with various per- 
centages of rubber. It will be noted that the higher 
the percentage of rubber, the less the change of re- 
Sistivity with temperature, the change for a 40 per cent 
compound being only approximately 50 per cent of that 
for a code grade of compound. 

Ozone causes very rapid deterioration of rubber com- 
pounds. 

Figure 6 shows the effect of ozone on a rubber in- 
sulated cable. Even though the dielectric strength of the 
compound may be very great, ozone formed by a com- 
paratively low voltage may cause very rapid deterioration 
in a short time. Certain types of plain rubber insulated 
ignition wire that have a dielectric breakdown strength 
of 30 or 35,000 volts may be destroyed in a few minutes 
on an ignition system where the voltage is never over 12 





Figure 6 


Even though the dielectric strength of the rubber compound may 
be very great, ozone formed by a comparatively low voltage may 
cause rapid deterioration in a short time 


or 15,000 volts. Ozone cuts have been found in rubber 
insulated cables on 2300 volt systems. 


(To be continued) 
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When Your Big Customer 


Applies the “Acid ‘Test™ 


Some interesting tests made to determine first, the 
feasibility of pushing the sale of an electric water 
heater and second, which ty pe to campaign 


By R. D. Morrison 
Industrial Engineer 
Central Maine Power Company 


é HEN we first began thinking of providing an elec 
tric water heater service, our idea was that it must 


be an off-peak proposition. This was in order to 
offer our customers a 1}2 cent per kw.-hr. rate and to keep 
the cost of operation for the average family down to ap- 
proximately six or seven dollars a month. 

With this thought in mind we experimented with several 
different makes of heaters, using a time switch, and we 
confined the tests to the low wattage, automatic, insulated 
tank, operating from six-thirty at night to six-thirty in 
the morning. And there was a second setting on the time 
switch so that the heater could operate between eleven- 
thirty and one-thirty at noon. The results of these tests 
are shown in Table I. 

[he operation of heater No. 1 was very satisfactory ex- 
cept that the high temperature of the water brought about 
corrosion of the galvanized tank, causing rusty water to 
be delivered. 

Heater No. 2 was not satisfactory as sufficient hot water 
was not available during peak draw-off. This was prob- 


TABLE I 
Comparative Tests of Three Types of Automatic 
Water Heaters Under Similar Conditions 








=a a - a) = 
| 82 | Sze | “ke 
San SEN | SEa 
[Zen | eee | 22. 
| 232) $eF | ses 
| sce ase t= 
% oF o ES o&S 
maa | BAA | Sa 
Length of test—days 235.0 55.0 49.5 
| Capacity of tank—gallons 52.8 40.0 52.0 
| Av. temp. at faucet , 195.0 145.0 174.0 
Av. temp. inlet water F 47.0 7.0 47.0 
Temp. rise—°F.. 148.0 98.0 127.0 
Water heated—gallons j 7268.0 2087.0 2035.0 
Kwh. used 3202.0 699.0 648.0 
Kwh. per day 13.6 412.7 13.1 
Kwh. per gallon 0.441 0.335 0.319 
| Gallons per day 30.9 38.0 41.2 
Gals. per person per day Sa8 9.5 10.3 
Kwh. per month (30 day)... ; 408.0 381.0 393.0 
| Gals per month (30 day) 927.0 1140.0 1236.0 
Cost per gal. @ $0.015 Kwh $0.0066; $0.00503| $0.0048 
| Cost per day @ $0.015 Kwh $0. 204 $0.191 $0. 196 
|} Cost per month @ $0.015 Kwh $6.12 $5.73 $5.90 
| Cost per person per day @ $0.015 Kwh $0 .0508 $0.0477 $0 .049 
Cc *r person per month @ $0.015 
‘ $1.53 $1.43 $1.47 








In this set of tests a time switch was used so that the heater 
perated from six-thirty at night to six-thirty in the morning and 
again between eleven-thirty and one-thirty at noon. 
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ably due to the fact that the heater was of only 40-gallon 
capacity. 

Heater No. 3 was quite satisfactory, although it was 
reported that frequently during heavy draw-off, the water 
cooled off very rapidly. 

Every heater which we tested was placed in the same 


TABLE Il 


Test Data of a 50 gallon Split Unit Storage Heater. 
Units—500 and 800 Watts, 110 Volts 


Readings for the month of February, 1929 

















| | 
Cu. 
Kwh.)| ft. | Gals. | Kwh. |*Temp. 
Date | used) H.0| H,.O | Gal. H.O Remarks 
Feb. 1 iP 3.0 22.44 0.321 170/162 
5s a 30cm 7.0 | 52.36 | 0.329 | 170/158 gH t 
” 3 i 34.2 7.0} 52.36) 0.272 170/162 
, 4 | 15.2 7.0] 52.36! 0.291 180/166 Ww 
5 | 11.2 4.0 29.92 | 0.375 | 180/164 
6] 8.2 3.0 22.44 | 0.366 | 180/164 
| 7 10.2 3.0 22.44 0.455 180, 164 
8 12.0 5.0 37.40 | 0.321 180/164 
9 13.0 5.0 37.40 0.348 180/166 S€ | 
| 10 | 15.0 8.0 | 59.84 | 0.251 | 170/160 | 
11 | 16.0 6.0 44.88 | 0.357 180/162 | 
12 | 10.0 4.0 29.92 | 0.355 180/166 
13 | 12.0 4.0 29.92 0.402 180/164 
14 20.0 10.0 74.80 | 0.267 180/164 | Cleaning House 
“ 15112081 3.6 22.44 | 0.447 | 180/166 
“ 16] 16.0} 9.0 67.32 | 0.238 | 180/166 | Cleaning Hous« | 
17 | 10.0} 10.0 74.80 | 0.134 | 180/166 | Baths 
18 | 20.0 3.0 22.44 | 0.890 | 180/164 | Family Wash 
19 9.0 3.0 22.44 0. 401 180/164 
“ 20] 15.0] 5.0 37.40 | 0.402 | 180/164 | 
21 5.0 2.0 14.96 | 0.334 | 180/164 
~ de 10.0 4.0 29.92 | 0.335 180/164 | 
23 | 17.0 7.0 52.36 | 0.325 | 180/164 | Cleaning | 
24 9.0 3.0 22.44 | 0.401 180/164 
25 14.0 6.0 44.88 0.312 180/166 Family Wash 
26 | 12.0 4.0 29.92 | 0.402 | 180/164 
27 13.0 4.0 »9 92 0.435 180/166 
28 13.0 6.0 44 88 0.289 180/166 | 
Total |354.4 (145.0 |1084.60 | 0.327 
“Indicates temperature at tank thermometer and temperature at faucet 
Here the heating unit was split 500 and 800 watts and there was 


no time switch. Instead, the units were allowed to come on and 
off automatically during the 24 hours 

home under the same conditions, in order to secure re 
sults that would be on a comparative basis. In this home 
there were: Three adults and one child: six hot water 
faucets; one bath tub; one laundry tub; one shower bath. 

Upon analyzing the results of these tests the question 
arose as to whether it was really necessary to operate a 
water heater only during off-peak periods, requiring an 


37 










38 


Electrical 








Manufacturing 


Vol. 4, No. 4 


TABLE Ill 


Test Data of a 50 Gallon Storage Water Heater, Split 
Unit, 1300 Watts. Units—500 and 800 Watt 


—110 Volt, at Different Temperatures 















| | Ther- | Ther- | Ther- 
mostat | mostat | mostat 
| set for | set for | set for 
| 190° F. | 170° F. | 150° F. 
Length of test in days...... er ae 28 7 
Av. temp. at faucet—°F.... 175 165 138 
Av. temp. inlet water—°F..... ; 45 45 45 
TOMD: TO... .-. : ; | 130 120 93 
Water heated in gallons. | 965 1085 321.56 
Kwh. used..... 327 354.4 79 
Kwh. per day.. oss | 13.62 12.63 11.29 
Kwh. per gallon ..... veel 0.339 0.327 0.246 
Gals. per day aa 40.3 38.8 45.8 
Gals. per person per day....... 10.07 9.7 11.45 
Kwh. per month (30 day)........ 408 .6 378.9 358.7 
Gals. per month (30 day)..... /1209.0 1164.0 1374.0 
Cost per gal. @ $0.015 Kwh. | $0.00509 $0.0049| $0.00369 
Cost per day @ $0.015 Kwh...... $0. 204 $0.1894| $0.1684 
Cost per month @ $0.015 Kwh... | $6.12 $5.68 $5.08 
Cost per person per day @ $0.015 | 
Kwh... | $0.051 $0.0473| $0.0421 
Cost per person per month @ $0.015 | 
Kwh bee $1.53 $1.42 $1.27 





The data with different settings of the thermostat. 


expensive time switch and load-limiting devices; when by 
the use of a smaller heating unit the load could be dis- 
tributed over the entire 24-hour period. 

If this could be done the cost of the installation would 
be reduced by having the heating unit of such size that it 
would come within the ruling of the National Electrical 
Code for two-wire, 110-volt service. 

It also seemed advisable to have this unit of the split 
type so that part of the unit would be on practically all 
of the time, and the remainder of the unit would take care 
of the peak draw-off. 

So we had a heater of this type built to our specifica- 
tions by an American manufacturer. This heater was 
of 50 gal. capacity, and the heating unit was split 500 
and 800 watts. The time switch was eliminated and the 
units allowed to come on and off automatically during the 
24 hours. 

We also installed a recording ammeter, recording watt 
meter, and a two-pen recording thermometer to get the 
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bottom. 


29 ete TAE NE San 


October, 1929 Electrical Manufacturing 






We were greatly surprised to find that the load factor 
of the 500-watt unit was around 80 per cent and that of 
the 800-watt unit approximately 13 or 14 per cent. We 
later changed this 800-watt unit to one of 1000 watts. 

Some of the figures obtained are indicated on the curve 
sheets reproduced with this article. 

With the load factor as indicated by the operation of 
this heater, we could not see any justification for the 
larger units to be operated only on off-peak and requiring 
the customer to purchase an expensive time switch, which 
would require more or less attention. 


Except where the Demands Are Unusually Large 
the Thermosiat is set at 150 Degrees 


We are operating these heaters with the thermostat set 
at approximately 150 deg., and if trouble arises due to the 
lack of hot water during the peak draw-off, the setting 
is increased to 165 to 170 deg. 

There have been a few special cases encountered where 
there are three or four bathrooms in the house with eight 
or ten in the family, with a daily consumption of 100 gal. 
and upwards. 

On installations of this class we install two of these 
heaters connected in series: the first heater has its therm- 
ostat set at 145 to 150 deg. and the second one at 160 
deg. Here the first tank serves as a tempering tank. So 
far, customers coming in this class have never complained 
of the hot water service. 

We have standardized on the 1500-watt unit, split 500- 
1000, for this year’s program, and find that the 500-watt 
unit comes on when the water drops to approximately 140 
deg., and the 1000-watt unit when the temperature drops 
to 120 deg. Thus it is seen that the 1000-watt unit is work- 
ing very little of the time. 

Of the 180 heaters sold in 44% months this year, ten 
have had the unit changed from 1500 to 3000-watts. These 
have been cases where it was necessary to install two 
heaters. 

It was strictly on the basis of the load factor obtained 
from these tests made on our own property that our rate 
of 14% cents per kw.-hr. was arrived at, which, it would 
appear is a fair price that is well within the means of those 
using automatic electric water heaters. 








ro ABOVE record- 110 1 
ing meter charts and 100}; 
those on the opposite 2r 
page show the tracings of 
two pens on the ther- 
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and the other for the 
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the curve sheet at the 
right the effect of wash 
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Switch 


Factory of the Trumbull 





Electric Manufacturing Company at Plainville, Conn. 


‘Production 


aiKE many of our larger 
and more prosperous in- 


AFETY switches, panelboards and small 
switchboards have an important place in 


bull Electric Manufacturing 
Company and its products in- 


dustries today the the electrical industry and in their manufac- clude twenty-nine _ different 
Trumbull Electric Manufac- ture many interesting operations are in- lines, divided into four major 
turing Company had a most volved. One of the largest organizations en- classes — such main classes 
humble beginning. On Oct. 15, gaged in the production of such apparatus is being Open Knife Switch 


1899, John and Henry Trum- 
bull moved into a small vacant 
factory building in Plainville, 
Conn., where they set about to 
manufacture small rosettes for 
electrical purposes. About a 
month later Frank T. Wheeler 
joined in the work and when, 
in a short time the original 
company was capitalized for $2,000, Frank T. Wheeler was 
elected president, Henry Trumbull, secretary, and |. H. 
Trumbull, treasurer. After nearly thirty years of opera- 
tion the executive officers of the present organization are: 
J. H. Trumbull, president; Frank T. Wheeler, vice-presi- 
dent; Henry Trumbull, treasurer, and S. S. 
tary. 


Gwillin, secre- 


The equipment they had was for the most part second- 
hand, patched-up, readapted and made to run, while power 
for its operation was supplied by an antiquated, one-lung 
engine that had the bad habit of breaking down at critical 
times. Soon a sign “Trumbull Electric Co.” appeared over 
the door of the shop and operations began. Besides the 
three proprietors, the help consisted of two or three young 
adventurers, not afraid of long hours or hard labor. 

Quarter-turn rosettes, designed and patented by J. H. 
and Henry Trumbull, were the first products to be made. 
\nd, for three young chaps with little or no manufacturing, 
selling, financial or merchandising experience, with almost 
no money and absolutely no encouragement, to set up such 
an organization was a feat of some daring. 

However, despite these early obstacles, thirty vears has 
brought about many changes in the first Trumbull Electric 
Co. Today it is a subsidiary of the General Electric Com- 
pany and is recognized as one of the largest switch gear 
manufacturers in the country. It appears to have grown 
by leaps and bounds and with ever increasing demands for 
its products its original plant has been expanded to keep 
pace with requirements. 

loday, the original organization is known as the Trum- 
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the Trumbull Electric Manufacturing Com- 

pany of Plainville, Conn. 

lowing tour pages discuss the activities of 

this company briefly and illustrate some of the 
work carried on in its plant. 
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schedules, Safety Switch 
schedules, Panel and Switch- 
board schedules, and all mis- 
cellaneous schedules such as 
Battery Switches, Cutouts, 
Wire Connectors and the like. 

All of these various prod- 
ucts are manufactured in a 
large modern factory by hun- 
dreds of workmen, with the latest that is to be had in the 
way of production and manufacturing equipment. [ssen- 
tially the factory buildings are in the form of a large double 
letter H. All of the larger units are four stories in height 
and all departments are served by materials handling ap- 
paratus, where such equipment will 


This and the fol- 


afford any advantage. 
There are no logical divisions such as that of segregating 
one class of work in one building, but rather the entire 
plant is so arranged that the work flows through in well- 
planned sequence, elevators serve all floors of the plant; 
elevating platform trucks transport materials and prod- 
ucts within the plant; motor trucks make outside deliveries 
and railroad sidings connect the factory directly for re- 
ceiving and shipping purposes. 

Insofar as possible all heavy machine operations are 
confined to the lower floors of the different buildings, while 
the lighter work and most of the assembling of the various 
apparatus is done on the upper floors. Since much of the 
work is turned out in quantities many jigs, fixtures and 
special tools are employed in the various departments. 

Because of a certain amount of congestion in some de- 
partments and to permit of rearranging others another unit 
is at present being added to the plant. This will be in the 
nature of a two and three story brick and concrete building, 
adjacent to the present factory, and will provide approxi- 
mately 40,000 sq. ft. of additional floor space. Present 
plans call for a new and most complete polishing and _ plat- 
ing department in the new structure; the expansion and 
rearrangement of others, all looking to the more efficient 
and speedier manufacture of switch gear. 
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NE of the many mill- 

iny machine opera- 
tions incident to the man- 
ufacture of Trumbull 
safety switches and 
pane!lboards is shown in 
the VIER above. The 
operator at the right is 
tapping some small parts 


HE workman shown in the illustration above is assembling one of 
the Trumbull Electric Manufacturing Company’s Controlites. As 
can be seen these are very complicated devices, requiring many pro- 
duction, inspection and assembly operations. The workman at the 


7 right is sawing small fibre blocks in a milling machine 
1ent 


N this and the t 
following p at 


are illustrations and ex- 


planations of some of 
the more important 
manufacturing opera- 
tions in the plant of the 
Trumbull Electric Man- 
ufacturing ( ompany, at 
Plainville, Conn. Prac- 
tically all of the work 
in this factory is de- 
voted to the production 
of safety switches 


and panelboards 
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THe illustration above shows one of the assembly 

operations on Trumbull magnetic switches, while 
the two men at the right and above are blanking out 
switch box parts on one of the large power pr 
the Trumbull plant. One entire section of the factory 
is devoted to stamping and forming presses such as this 
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4 Tl THE left is one of the large presses used for forming switch 
“4 box doors. The blanks from which the doors are made are piled 
on the lift truck skid at the base of the machine. Directly above is 
that department in which switch and panelboard parts are rough- 
ground before passing on to the plating room in the next department 


7 operators at the left are drilling some of the 


smaller switch and panelboard parts on single 
spindle drills while the view above shows some of the 
revolving tubs in the plating department. For smaller 
work there are revolving plating barrels. In this sec- 
tion of the plant all copper and chromium plating is 
done. This work will be moved into the new plant 


nigh 0c Decade ek oe eS 


as ae 





platy cdaeddcd aienseaees 


N THE Trumbull plant every precaution is taken for the safety 
of employees. Above is a view of one section of the first aid 
department in the factory. It is fully equipped and a trained nurse 
is in attendance at all times. At the right is one of several high- 
speed drills that is employed for drilling small holes in copper blocks 


that are used in panelboard and switchboard construction 
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RACTICALLY all of the small tools, jigs, dies 

and fixtures used in the Trumbull plant are made 

in the tool room, shown at the left and above. In the 

circle above is a workman engaged at sawing sheets 

of fiber into blocks and strips for use as insulating 
members 


IRECTLY above and at the right are two views 

of the panelboard and small switchboard assem- 

bly departments. Special racks are provided for the 

larger boards, while most of the switchboards are put 

together at several benches along the wall or on special 
portable tables located near the benches 
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OST of the small screw machine parts used in the construction of 

safety switches, panelboards and small switchboards are made in 
the department shown above. It is located in the basement of one wing 
of the factory. Other examples of safety precautions are shown in the 
circle below and at the right. These show two types of guards employed 
on punch pre Both of them are so designed as to prevent the 
operator from getting his hand under the p during the power stroke 
of the machine. The workman in the illustration at the extreme upper 
right of this page is operating a high-speed rivet spinning machine during 

an assembly operation 


NDER pleasant working 
conditions and with ample 
natural light groups of girls as- 
semble the smaller types of 
switches made in the Trumbull 
plant. The operator shown be- 
low is assembling switches 


‘CE many of 

the pieces enter- 
ing into safety switch 
and panelboard con- 
struction are small 
and light in weight 
tote-boxes are used 
extensively in the 
Trumbull plant for 
the handling of ma- 


terials and parts 


"J. HE operator shown in the illustration below is 

assembling safety switches. The various parts are 
manufactured in different departments of the plant, 
and after passing through the stockroom are trans- 
ferred to this assembly section in lots, according to 
the number of switches required. All of the parts re- 
ceive careful inspection before they are put together 
in the finished switch, after which the switch is tested 


N the view above, operators are preparing slabs 
of slate for panelboard and switchboard construc- 
tion. These are sawed to size and drilled with the 
proper arrangement of holes in the basement of one 
wing of the plant and then move to the assembly floor 
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By WILLIAM W. BAXTER 


Associate Editor, ELECTRICAL MANUFACTURING 


T° EVERY industrial en- Wy NTH about everything that is to be de- must have essentially four 


terprise today, no matter sired in the way of equipment and organ- things. First, adequate mod- 

how large or how small ization the J. & H. Electric Company, at ern facilities and accessories ; 
it may be, there are certain 200 Richmond St., Providence, R. L., is an ex- second, ample plant or factory 
well-defined business _ princi- ceptional example of the efficient manner in in which to make full and ef- 
ples that must be understood which a motor repair business can be con- ficient use of this equipment; 
and fittingly applied to the ducted. This, the first of three articles about third, a most complete cost ac- 
conduct of that enterprise, if this plant, gives a brief outline of the history counting system, and fourth, 
it is to achieve a full measure of the J. & H. Electric Company and in the and probably most important, 
of success. A manufacturer's other two the methods of operation will be | @ carefully planned shop or- 


facilities may be ever so ex- 
tensive and he may have 


explained more in detail. 


ganization to include all the 
various phases of the business 


formulated his plans of opera- !ONULUHVERVUOUAVTIOAERAUUAAUOAEU UAL from sales to the actual repair 


tion ever so carefully, but 

these amount to little if they are not properly utilized. The 
possession of a full complement of all of the most modern 
machines or devices alone will not suffice. He may have 
the most modern factory, able and skilled mechanics and 
supervision and then not succeed. His accounting system 
may be the best, but even with these he must have a well- 
rounded out organization capable of making the best use 
of his facilities under any conditions, be they good or 
adverse. 

So it is with the motor repair shop today as it is with 
the manufacturer. The motor repair shop is a business 
enterprise. In fact, so extensive has the motor repair 
business grown within recent years that it is now generally 
well-recognized as one of the major branches of the elec- 
trical industry. Motor repair shops are not set up as 
“fly-by-night” outfits. They are firmly established and in 
every part of the country there is urgent demand for them. 

Yet, if they are to succeed as an industry, or as in- 
dividuals, each must plan for his own business, at all 
times bearing in mind the essentials of good business prac- 
tice. Of course, things that would apply to one shop may 
not fit into another, but in general practically all of them 
can adopt essentially the same fundamental principles of 
operation. 

Generally speaking the motor-repair business has four 
logical divisions. One is the shop in which only small 
motors and electrical apparatus are reconditioned. Another 
is the shop catering only to heavy industrial work. A 
third is that dealing in second-hand apparatus, where re- 
pairs are only incident to resale, while the fourth is the 
shop repairing any kind of electrical equipment and at 
the same time conducting a general electrical contracting 
business. 

No matter what the character of the shop may be it 
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work. Of course, there are 
other requirements, such as good lighting, clean and or- 
derly surroundings, and good will, as well as amicable em- 
ployer and employee relations. 

One motor repair shop that has come to the attention of 
ELECTRICAL MANUFACTURING and in which these things 
are to be found is that of the J. & H. Electric Company, 
located at 200 Richmond Street, in Providence, R. I. In 
its plant it has all of those things necessary to the good 
conduct of a successful motor repair business. And like 





This is the building entirely occupied by the motor repair shop 

and general contracting business of the J. & H. Electric Com- 

pany, located at 200 Richmond St., Providence, R. I. The base- 

ment ts used for manufacturing magnetic chucks; the first floor 

for repair work and the two remaining floors for the storage 
of motors, control apparatus and electrical materials 
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many organizations of its kind the J. & H. Electric Com- 
pany started in business in a small way. As ever changing 
conditions demanded it has expanded, adding to its facili- 
ties and organization, until today it ranks among the best. 

The J. & H. Electric Company began as a small motor 
repair shop some twenty-five years ago, or to be exact 
in 1905, under its present name. C. E. Harmon and J. F. 
Jenks were the founders of the original business, at 95 
Chestnut Street, and from the first initials of the last 
names of these two men the name of the company was 
formed. In a few years, as business increased, the shop 
was moved into larger quarters at 155 Clifford Street. 
About five months ago still larger quarters, more equip- 
ment, and a larger organization were needed and so the 
present shop was acquired. 

It is a brick and concrete structure of three stories and 
basement having upward of 20,000 square feet of factory 
floor space and in addition there are ample provisions fot 
sales and general offices. While the building was _ not 
erected for manufacturing purposes ‘it is admirably suited 
for that use. The basement, with its floor but a few feet 
lower than street level, is as light and suitable for manu- 
facturing purposes as any of the three other floors of 
the building. The ceiling is amply high to permit of the 
use of line shafting for machine tool drives and a heavy 
duty freight elevator connects the basement with the other 
floors. In addition there is a smaller elevator or dumb- 
waiter for handling lighter materials. Reference to the 
illustrations showing the floor plans of the shop will show 
the various uses made of the three floors above street level. 
As may be seen, the first floor contains the sales offices, 
shop foreman’s office, the shipping and receiving depart- 
ments and such facilities as are required in the recondi- 
tioning of any type of electrical apparatus or equipment. 
It might be added that both the shipping and receiving 
departments have large double doors opening onto an 
alleyway, at motor car body level, and that each door is 
served with overhead monorail conveyors, connecting di- 


rectly with the shop and the freight elevator, for the 
















ERE are two views in the motor re- 
pair shop of the J. & H. Electric 
Company, at 200 Richmond St., Providence, 
R. I. That above shows the small motor 
repair section of the shop. Notice the or- 
derly arrangement and the well-lighted 
conditions under which the men work. At 
the right is but a section of the test floor, 
with the test rack in the background. It 
is here that all work either entering or 
leaving the shop receives the most thorough 
performance test before it is finally passed 


for use or repairs, as the case may bi 
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handling of heavy apparatus and electrical materials. 

All of the second floor is occupied with racks, bins and 
shelves, most efficiently arranged for the storage of all 
of the various kinds of materials needed. Since the J. & 
H. Electric Company deals in new electrical equipment, 
such as motors of all sizes and capacities as well as con- 
siderable control apparatus, the third floor of the shop 
is used both for storage and as a display room. 

It should be added at this time that the J. & H. Electric 
Company also manufactures D. & W. magnetic chucks. 
These are electrical devices used extensively in manufac- 
turing industries, largely for surfacing operations on grind- 
ing machines. This business was acquired eight years ago 
and the production of these chucks forms the major part 
of the work carried on in the basement of the present 
factory. 

In addition to manufacturing D. & W. magnetic chucks 
the J. & H. Electric Company carries on an extensive 
While contracting 
has been done by this company from the start, it was only 
taken up on a large scale about two years ago, because of 
the great amount of wiring that had to be done in con- 
rection with the removal or installation of motors and 
other apparatus. Now, industrial contracting is one of 
the important departments of the J. & H. Company. It is 
carried on in connection with the repair shop and much 
of the material for this work is carried in stock on the 
second floor of the plant. 


general electrical contracting business. 


\s operating at present the J. & H. Electric Company 
employs about 52 men in the field, in contracting and in- 
stallation work, and there are 40 additional employees in 
the shop. One man handles all motor and electrical equip 
ment sales while three field engineers take care of all 
contract work and one engineer looks after the chuck 
business. W. M. Hodges is in charge of all shop work, 
both in manufacturing and repairing. Mr. Hodges, it 
might be mentioned, is a man with years of experience in 
the electrical business and about eighteen years ago ac 
quired the interests of J. F. Jenks. At present the 
organization of the J. & H. Electric 
Company consists of: C. E. Harmon, 
president and treasurer; W. M. Hodges, 
vice-president, and A. S. Pike, secre- 
tary. 

Inasmuch as EvectricAL MANUFAC 
TURING thinks the shop and organiza- 
tion of the J. & H. Electric Company 
such an outstanding example of an ably 
conducted motor repair shop, provisions 
have been made for giving a more de- 
tailed account of its activities. 
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motor 
of the 
more than is necessary to describe 
other operations and methods. For 


It should be understood in 


con 


nection with the manufacturing and 


~ a 


contracting work carried on by the 


is all handled separately 


& H. Electric Company that it 
from the 
and these 
work will not be 


business, phases 


discussed 


this reason such record forms as 
are discussed will relate only to 
motor repair work and the ac- 


counting for such labor and ma- 
terials as are used in the motor 
repair shop. 
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thing of 


significance that will be noted 
throughout this motor 


shop is cleanliness and ort 


repair 

ler 
There is a place for every 
thing and everything is kept 
in that place. | 
there is little chance of con- 


In this manner 
and a minimum of 
effort in the conduct of the 
work. No materials are stored 


fusion 


in the working departments 
of the shop, wide aisles per- 
mit of free passage from one 
section to another, and from 
the attitude of the many 
workmen it is clearly evident 
that they take an interest both 
in the shop and their work 
Inthe November issue of ELEC 
PRICAL MANUFACTURING 
there will be published an explana- 
tion of 
the motor repair shop of the J. & 
H. Company, 


the methods employed in 


together with 
description of the equipment avail- 
and the 
adapted. This 
be followed by another instalment 
in the December 
the accounting methods employed 
in the motor 


be described in 


able uses to which it is 


. “11 
second article will 


issue, in which 


repair business will 


detail, including 
reproductions of the more impor 


tant records and forms of different 





The‘Design and eJelection 





characteristics of 


ntifriction /earings 


The first of a series of 


articles treating of the 


bearings and their design and 


selection for use in electrical apparatus 


By Gustav A. UNGAR 


Consulting Engineer 


ODERN bearing practice owes its present high 
degree of development almost entirely to the 

automotive industry with its exacting require- 
ments for performance and the necessity of the greatest 
manufacturing accuracy at low cost. 

\ntifriction bearings in particular could never have been 
developed to the present extent of use in almost every 
type of machinery if it had not been for the automotive 
field. There the rapidly 
mounting quantity require 
ments enabled the manufac- 
turers of antifriction bearings 
to gain the necessary tech- tn ‘Winton 
nical experience which enabled 
them to enter other fields in 
which the then existing plain 
bearings had not always kept 
abreast with the demands for 
increased operating speeds and 


turers. 


operating economy. 

Electrical machinery in par 
ticular presented a _ fruitful 
field and the manufacutrers of 
antifriction bearings did not 
fail to grasp their opportunity 
to utilize the engineering 
knowledge gained in the auto- 
motive field. 
lack of 


ionteeten: ink tlie consulting practice 


similar aggressive 

policies on the part of the proponents of plain bearings, 
antifriction bearings, especially ball bearings, were con- 
sidered the panacea for all bearing troubles. As a result 
of this, many antifriction bearing installations were made 
in electrical machinery when difficulties had developed with 
plain bearings. In many instances no proper knowledge 
of load or service conditions was available and while satis 
factory results in many cases fulfilled the expectations, 
there still were a sufficient number of failures so as t 
noticeably dampen the ardor of antifriction bearing en- 
thusiasts. 

The rapidly increasing spread of antifriction bearings 
in spite of the difficulties which were encountered in apply 
ing them to the electrical and other fields, finally brought 
about a decided and successful effort to improve plain 
bearings and their lubrication. As a result of this, the 
subject of plain and antifriction bearings in electrical ma- 
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USTAV A. UNGAR was born in 

Vienna, Austria, in 1883, and is a 
graduate in Mechanical Engineering of 
Polytechnic 
From 1903 to 1908 he was occupied as 
draftsman and designer for leading Ger- 
man and Austrian automobile manufac- 
The following three years he 
served as Chief Engineer of the Inter- 
national Rotary Machine Co., of Berlin, 
Germany, and London, England. 
Taking up his residence in the United 
States, Mr. Ungar became, in 1911, Sales 
Engineer for the SKFC Ball Bearing 
Company; and, in 1915, Chief Engineer 
and Technical Director of that Com- 
pany. Since 1919, he has been engaged in 
in New York City. 


chinery has become highly controversial. The issue of 
actual merits and disadvantages, being the only one of 
real importance to the designing engineer and the user, 
has become somewhat obscured through arguments pro 
and con by partisans of both types of bearings. 

The situation is rendered more complicated because a 
clean cut decision as to relative merits is not always easy, 
due to the fact that a variety of factors enter into the 

selection of the most suitable 

bearing. In order to assist 
| the designer and manufacturer 
machinery in 
bearing 
there will be presented here 
an outline of facts and data 
available at the present time 


of electrical 


judging problems, 


University. 


regarding the various types of 

bearings, together with an ap- 

propriate summary. This in 

formation will be of value in 

the design and selection of 

bearings. 

Analysis of Bearing. Re- 

quirements in General—lIt is 

essential that the following 

factors determining the selec- 

tion and design of bearings 

J for electrical’ machinery be 
carefully analyzed. 

(a) Normal and overload to be carried. 

(b) The character of the load, whether steady or 
intermittent, with and without shocks. 

(c) Normal and maximum speed. 

(d) Frictional loss in its effect, both upon power 
losses and wear. 

(e) Temperature rise from internal and external 
causes. 

(f) Effects of wear upon performance. 

(g) Adjustment in case of wear. 

(h) Consumption of lubricant. 

(1) Effect of leakage of lubricant. 

(j}) Presence of dirt or water and its effect upon 
bearings. 

(k) Shaft deflection and bearing misalignment. 

(1) Available space. 

(m) Noise considerations. 
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(n) Manufacturing costs. 

(o) Assembling and disassembling conditions to make 
(1) electrical and (2) bearing repairs. 

(p) Repair and maintenance costs. 


Friction of Plain Bearings—In order to correctly de- 
sign and manufacture plain bearings, an understanding of 
the laws of bearing friction and the theory of lubrication 
is essential In all plain bearings whether of the radial or 
axial (thrust) type it is necessary to distinguish between 
surfaces 
forming 
Either condition may 
in combination as semi-fluid friction. 


dry or solid friction of the journal and bearing 
and the viscous or fluid friction of the lubricant 
a film between journal and bearings. 
exist alone or 

Dry or Solid Friction—When dry surfaces are moved 
relative to each other under pressure friction resistance 
has to be overcome, owing to the greater or lesser rough- 


approach 
Max. pressure 


Oil groove 
at point of 
min. pressure 


e = Eccentricity 





Figure 1 
torce exerted by 
he arrow indicates the directioi 
is the distance between the 


oT ournal ana earingd 


41 diagrammatic representation of the resultant 
the journal upon the oil film 


of rotation and the eccentricity) 


ness of the surfaces and the abrasion of the softer by the 


harder material. 


The following laws have been determined for solid fric- 


tion: 
(a) It is directly proportional to the total pressure 
between the surfaces. 
(b) It is independent of speed variation at slow speed. 





enters 
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(c) It decreases at very high speeds. 

(d) It is independent of the surface area. 

(e) It is dependent to a considerable extent upon the 
roughness and hardness of the surfaces. For 
soft and rough surfaces it is higher than for 
hard and smooth surfaces; this applies both to 
sliding and rolling friction. 
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OIL FILM PRESSURE DISTRIBUTION 


Figure 2 
The pressure variation in the oil 


earing pressures and for two different 


film of a journal for different 


methods of oil circulatio» 


The properties of the bearings used in electrical 
chinery in regard to dry friction are of importance chiefly 
in the event of total failure of the lubricant supply, 
then the extent of dry friction and consequent generation 
of heat will determine the amount of wear and possible 


In this connec- 


ma- 


since 


damage to, or failure of the dry bearing. 
tion three principal factors have been outlined by Dudley 
as far back as 1892 and recent tests have confirmed them. 


(1) Metals distortion 
rupture, develop the least wear. 

(2) With a bearing metal of the characteristics out- 
lined under (1) an increase in tensile strength 

add to its 

(3) Of two metals having the same tensile strength 


suffering maximum without 


will wear resistance. 
and elongation, the one with finer grain struc 


ture develops less wear. In other words, wear 
resistance depends on both hardness and tough 


ness. 


In view of the fact that the tensile strength of metals 
decreases with increasing temperatures, the wear resistance 
at high temperatures is less than 
at lower temperatures. It is an 
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aac cleanliness. Chemically clean 
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other impurities, which assist to a certain: extent in re- 
ducing wear at least if the bearing pressures are slight. 
from about 0.14 
to 0.25 and over, depending upon the laws of solid friction 
outlined already. 


The coefficient of dry friction varies 
If a solid lubricant is interposed between 
the dry bearing surfaces it tends to fill up pores and in- 
equalities of the surfaces and to form a thin film of solid 
lubricant. The result is a substitution, depending upon the 
extent of the formation of the solid lubricant film, of the 
friction of the metal surfaces by that of the solid lubricant 
which is materially less. This also results in reduced wear 
of the bearing surfaces which is a pronounced advantage 
for installations where lubrication of the bearings is likely 
to be neglected. Solid lubricants are used in the form of 
graphite (flake or artificial), tale, mica, etc. While un- 
doubtedly beneficial in their friction reducing properties, 
they have to be carefully and grain 
size in order to reduce abrasion to a minimum. It is in- 
that flake graphite 
appears to have a certain dulling effect upon abrasive when 


selected . for purity 


teresting to note in this connection 
used in dry form by interposing itself between the abrasive 
and the metal graphite and 


abrasive used with a large excess quantity of oil, due to 


surfaces. In mixtures of 


the solid matter being more or less in suspension, the 
dulling action of graphite is not apparent. 

Semi-Fluid Friction ' 
This frictional condition is always present with the relative 
movement of film 


between them is not capable of separating the metallic sur 


(Mixed or boundary lubrication )— 


lubricated surfaces as long as the oil 


Semi-fluid friction 
is therefore always present when starting a bearing from 


faces. (See below under fluid friction. ) 


rest, with imperfectly lubricated bearings (wick or grease 
lubrication), with 
speeds, or with oscillating shafts, in flat thrust washers; 
furthermore, in sleeve bearings due to misalignment, im 


excessive surface pressures, at slow 


perfect bearing fits or oil grooves improperly placed on the 
loaded side of the bearing. 

The coefficient of boundary friction varies from 0.02 to 
0.1 and over, depending upon the greater or lesser amount 
of fluid friction In spite of extensive experi- 
mentation it has not been possible as yet to formulate 
definite laws governing boundary lubrication. This is due 
to the fact that it is composed partly of dry and partly of 
fluid friction. 
property which has been termed oiliness, which is more im- 
portant for the reduction of boundary friction than viscosity. 
Vegetable and animal oils possess the property of oiliness 
to a high degree which is attributed primarily to the fatty 
acid content. The addition of solid lubricants to the oil 
has also been resorted to with a view to increasing oiliness. 
In order to be satisfactory, such solid lubricants should 
adhere to the bearing metals. The layer thus produced 
on the bearing surfaces should be smooth and oily. Both 
flake and artificial graphite have these properties to a greater 
extent than tale and mica. 


present. 


The lubricant employed should possess the 


Flake graphite appears slightly preferable to artificial 
graphite from the standpoint of oiliness. Artificial graphite, 
however, is practically free from abrasive impurities and 
remains suspended as colloidal solution in pure lubricating 
oil. This colloidal mixture of graphite and oil is, however, 
affected even by traces of acids and alkalis which cause 
precipitation or separation of the solid lubricant from the 
oil in which it diffused. Furthermore, water intro- 
duced into a colloidal mixture of oil and graphite 
emulsification of the colloidal graphite with the water. 

It will be from this that it is inadvisable to 
solid lubricants in connection with circulating oiling sys- 
tems, since in spite of their otherwise beneficial properties 


was 
causes 


seen use 


in reducing solid and boundary friction, there is always 
danger of clogging the passages, thereby stopping oil cir- 
culation entirely. However, where failure of the lubricant 


supply may be possible, graphitic solid lubricants in con- 
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junction with grease, finely ground pure flake graphite of 
150 mesh or less continually agitated in oil or artificial 
graphite in conjunction with pure mineral oils should give 
satisfactory results. Bearings which are inclined to run 
hot will be particularly benefited by solid lubricants. It 
is important, however, to point out that in a properly 
designed bearing in electrical machinery there is very little 
reason to fear hot bearings, excepting in cases of flagrant 
neglect. 

In the choice of lubricants for surfaces with boundary 
lubrication, a compromise has to be made between the 
requirements for minimum fluid friction and minimum wear. 
For high speed bearings operating under low pressures, 
the principal requirement is low fluid friction, 
oils of low viscosity with sufficient oiliness, 
Low speed bearings operating under high 
requiring minimum wear shouid be 


con- 
sequently 
she yuld be used. 


pressure lubricated 





Figure 4 
[n this diagram the dotted line shows the oil film pressures along 
an open journal bearing without an oil groove, while the full 
lines indicate the oil film pressures with an oil groove at the 
point near the maximum oil film pressure 


with viscous oils of the highest degree of oiliness. Fixed 
oils such as castor or rape oil also viscous mineral oils with 
traces of fatty acid or with suspended graphite as above 
outlined, will be found advantageous. 

In view of the presence of dry friction, boundary lub- 
rication always develops wear on shafts and bearings. The 
factors influencing wear are the same as those for dry 
friction. The lowest possible frictional resistance as weil 
as absence of wear is possible only with fluid friction (com- 
plete film lubrication. ) 


Fluid Friction—lf a lubricant is introduced as a medium 
to transmit pressure between two bodies, acting as journal 
and bearing, it eliminates direct contact between the bear- 
ing surfaces and at the same time solid as well as semi- 
fluid friction. That the lubricant remains between the 
bearing surfaces is due -to its viscosity as well as to its 
ability to adhere to the materials chosen as surfaces for 
journal and bearing. The frictional resistance under these 

(Continued on page 68) 
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Lata and Methods 


In the following, which is the third of a series of 
articles, the author gives considerable valuable in- 
formation about forming rods and wires 


By J. K. 


OLSEN 


Chief Draftsman, Stewart-Warner Speedomeier Corp. 


N the previous examples and descriptions of plain, 

straight wire or rod stock parts, the blank length was 

found to be the length of part plus the width of cut-oft 
tool (when used), and the only factors to be considered in 
estimating the raw material requirements were these simple 
items, 

The previous examples and descriptions are important in 
consideration of various parts, such as gears, shafts, bush- 
ings and the multitude of other parts which are made from 
straight blanks; however, we now come to a series of bent 
parts and it will be necessary to consider more factors in 
obtaining the developed length of raw material blank. 


4 
‘“ 


l-in. cross section. This rod is formed over the narrow 
cross section as is mostly the case in this kind of part. 

The part, developing, and material layout are shown in 
regular manner. 


In Figure 7 is shown a rectangular bent rod with a 4 > 


lhe developed length is obtained in the following manner: 
B=(K+ 4% T) 


constant for angle B (17°) 


D=(L & 1/3 T) &X constant for angle D (69° 30’) 
Kk = (M + 1/3 T) & constant for angle F (81°) 
H (N+%T) xX constant for angle H (73° 30’) 


l'ransposing the above we have: 
B = 0.750 «& 0.2967 0.2225 
D = 0.458 & 1.213 = 0.5556 
F = 0.333 & 1.4137 0.4708 
H = 0.625 & 1.2828 0.8018 

The rest of the lengths can be taken directly from the cal- 
culation. 

Developed length is: 

A+ B+C+D+E+F+G6+H-+J = 0.373 
+ 0.2225 + 0.750 + 0.5556 + 0.500 + 0.4708 +- 0.3 
+. 0.8018 + 0.250 = 4.3007. 

Raw material length Developed length ++ cutoff 
4.3007 + 0.200 4.5007 or 4% in. long. 

The weight per 1000 pieces of this part, providing it was 
made from steel would be A K W XX 7.292 4.5 x 10.2 
X 7.292 = 334.7 or 335 lb. per 1000 pieces. 

As can be seen in this example, the two large radii K 
and N are figured by using one half (™%) the thickness of 
stock plus the inside radius. The two smaller radii L and 
M are figured by using one third (1/3) the stock thick- 
ness plus the inside radius and are obtained from the 
following rule: When the inside radius of the bend is twice 
or over twice the thickness of the stock, the developed 


length of stock should be figured on a line % from the 
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inside edge of stock. In the same manner when the inside 
radius of bend is less than twice the stock thickness, the 
developed length of stock should be figured on a line 1/3 
from the inside edge of stock. 








dt kh DEVELOPING 


} 
«— Length of Raw Material for one Piece=45 —» 
«—— Developed Length of Blank=4.3007 —+ ae 
Wt. per 1000 Pieces for Steel=335 Lbs 
RAW MATERIAL 





Figure 7 
A typical example of one of the difficult problems met in the 
forming of rods and wires. While this part ts not particularly 
complicated, it illustrates what is necessary in the way of tem- 


porary layouts to obtain best results 


This method is different in cases where round rod stock 
is used instead of flat rod stock. Almost always the de- 
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veloped length is figured on the centerline or in other 
words one half (14) stock thickness is used for figuring 
developed length of radius for round stock. 

The cut-off tool in this example is made 0.200 in. on the 
narrowest point of the circular cut-off which is less than 
the thickness of stock (80 per cent) which should in this 
condition be a good practical allowance. 

If the part were sheared straight across and a cut-off 
tool used, the chances are that this cut-off allowance would 
have to be increased slightly. However, if just a plain 
shearing operation were used, no cut-off allowance would 
be necessary. 

The formula used for figuring the weight is described 
under “Simplified Method of Figuring the Weight of Sheet 
or Strip Stock.” 

In estimating raw material lengths in the manufacture of 
headed parts, the length of the blank is obtained by using 
the volume process. The volume of metal required to form 
the headed portion of the part is added to the volume of the 
metal in the straight portion and the sum of the two 
will be the volume of metal in the blank. It may readily 
be seen by referring to Figure 9 that the head or swaged 
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portion of the part is provided for in the length of the 
wire. 

The total amount of material required for a given number 
of parts may be found by multiplying the length required 
for one part by the number of parts required and adding 
5 per cent of the result to take care of waste material. 

A short cut in determining the weight per 1000 pieces 
for any kind of rod stock is hereby given. 

The formula is simply to multiply the length of raw 
material required for one piece by the weight per linear 
foot and multiply this result by the constant 87.5. 

L = Length of one piece plus width of cut-off tool 
W = Weight per linear foot of raw material 

87.5 = Constant 

Formula for weight per 1000 pieces = L & W & 87.5 

This formula includes 5 per cent for scrap. 

Note that the length includes the width of cut-off tool. 

The formula is obtained from the following factors. 

L >< W X 1000 X 105 = LX WX 1050 = 
12 12 


LX WX 875 





WEIGHT CONSTANTS FOR VARIOUS SHAPED RODS 








k 
Weight of Round To obtain weight any listed 
shape multiply weight of 
Rod Known 
} round rod by constant. 
INSCRIBED POLYGONS 
Equilateral Triangle Square Pentagon Hexagon Heptagon Octagon 
Triangle 3 Sides .4 Sides 5 Sides 6 Sides 7 Sides 8 Sides 
5 Ty — A , _ a 
4139 .31831 63662 .75683 87102 90032 
Monagon Decagon Undecagon Dodecagon Oval 
9 Sides 10 Sides 11 Sides 12 Sides Segment . A— 
/ | , - 
Y \ 
. ey 
92072 .93550 .94648 .9549 090845 Constant ° 
"aes CIRCUMSCRIBED POLYGONS 
ri 
Triangle Square Pentagon Hexagon Heptagon Octagon 
3 Sides 4 Sides 5 Sides 6 Sides 7 Sides 8 Sides 
1.6540 1.8553 1.27324 1.1578 1.1026 1.0730 1.0548 
Monagon Decagon Undecagon Dodecagon Fillet or Oval 
9 Sides 10 Sides 11 Sides 12 Sides Spandrel Ne onnsani e _»! 
B 
Y 


1.0427 1.0342 1.0281 1.0235 .0683 Constant 4 


The above constants are the direct proportional ratio between inscribed and circumstribed polygons with a diameter of circle equal to 1. This 1 may 
represent 1 inch, 1 foot or any full figure or fraction thereof. 
if the area of a circle is known the area of above polygons may also be found by multiplying the constant given for that shape by the area of said circle 





Figure 8 
A series of inscribed and circumscribed polygons with a constant 
for each of the various shapes. These constants are the direct 
proportional ratio between a circle of any given size and the 


various inscribed or circumscribed shapes. These constants may 
be employed in the estimating of the weights of rods, bars and 
similar shapes in estimating various amounts of material needed 


Tae eee eS ee 
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Example: The following is an example of the ordinary 
method of determining weights. 
L 2.0937-in. (2 + 0.0937) 
W 0.6676 (weight of % round steel rod per linear 
toot ) 
2.0937 0.6676 * 1.05 
12 
Taking this same example and using the 
od we have: 
2.0937 0.6676 x 87.5 122.303 
This would be made 123 Ib., which brings the scrap 
allowance below 6 per cent. 


< 1000 122.303 Ib. or 123 Ib. 


simplified meth- 


bo 


All weights should be given in even amounts or main 
fractions except for special high 
ceptionally small weights. 


cost material or ex- 
Since a percentage allowance is given for scrap it should 


not be necessary to specify a fancy fraction or decimal 
for the total weight. 

It should be remembered that in ordering the material for 
a production-run the amount is multiplied when ordering 
the raw material, and any chance of mistakes when doing 
this is a serious matter; a plain and even amount for the 
weight will undoubtedly avoid plain 


amount is easier and faster to use. 


errors, besides a 
The 5 per cent weight allowance for waste is in some 
cases increased to 6 per cent and sometimes decreased to 
434 per cent in order to use an even total weight. 
Following is given an approximate table of “Even 
These at the high or low dividing points are 
sometimes to the extreme but do however give a general 
method in the 


Amounts.”’ 


idea of a_ practical determining nearest 


rounded off total. 


Table of Nearest Even Amounts in Pounds 


Below 5 lb., use decimals 


From 5 Ib. to 10 lb. specify amount in 0.05 Ib. steps 
From 10 lb. to 15 lb. specify amount in 1/16 lb. steps 
From 15 Ib. to 30 Ib. specify amount in 1/8 Ib. steps 
From 30 Ib. to 60 Ib. specify amount in 1/4 Ib. steps 
From 60 Ib. to 90 Ib. specify amount in 1/2 Ib. steps 
From 9 Ib. to 200 lb. specify amount in 1 lb. steps 
From 200 Ib. to 500 Ib. specify amount in 2 |b. steps 
From 500 Ib. to 1,000 Ib. specify amount in 5 lb. steps 
From 1,000 Ib. to 2,000 Ib. specify amount in 10 lb. steps 
From 2,000 Ib. to 5,000 Ib. specify amount in 25 Ib. steps 
From 5,000 Ib. to 10,000 Ib. specify amount in 50 Ib. steps 
From 10,000 up 100 lb. steps 


In this table it should be noted that, with the exception 
of weights below 10 pounds, all fractions used are multiples, 
in ounces and whole numbers.* 

The table should be used in specifying weights for all 
raw materials such as rod stock or sheet stock, etc. 

The weight is determined in the usual way in order to 
specify an even amount on the drawing. Suppose a weight 
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Figure 9 


Here ts an example of the procedure in determining the amount 
f material required for making a formed part having a swaged 
head. 


Votice again that the first step is that of making a layout 
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amounted to 25.130 lb. and by using the table we find that 
from 15 to 30 lb. weight should be given in %-Ib. steps. 
Therefore, the weight 25.130 Ib. would be made 25% Ib. 
still leaving a scrap allowance above 43%4 per cent. We will 
now assume that a weight equalled 28.157 lb. This weight 
would have to be increased to 28% Ib. which would still be 
below 6 per cent for scrap. This weight, could not be de- 
creased to 28% Ib. would then 
434 per cent for scrap. 


since it allow less than 

In Figure 8, a series of figures of inscribed and cir- 
cumscribed polygons a comparative constant is given for 
each different shape. These constants are the direct pro- 
portional ratio between a circle of any given size and the 
various inscribed and circumscribed shapes. 

The constants given for these shapes may be used to 
advantage in determining the weights of rods, 
of the various shapes shown. 


bars, etc 
lo determine the weight of 
stock per foot for any one of the shapes, first determine 
the size of the circle about, on inside of which the shape 
is circumscribed or inscribed and when this diameter is 
obtained, the next step is to find the weight per foot of rod 
of the desired material and the previously obtained diameter. 
The weight per foot of rod stock may be found in various 
tables, hand-books, etc. The final step in computing the re- 
quired weight is to multiply the weight per foot of material 
by the constant given under the shape and the product 
of these two items will be the weight desired. 

For a comparison of the difference between weights of 
the various polygons and round materials the following 
table is given, the round rod being 1 in. in diameter and 
1 ft. long in comparison to 1-ft. lengths of the other shapes. 

The weight of round rod, 1 ft. long as used in 
the table is as follows: Aluminum 0.9095 Ib., brass 2.8989 
lb., and steel 2.670 Ib. 

The values in the table were computed by multiplying the 


l-in. 


constants given for the shapes by the weight of round rod 
an equilateral triangle (inscribed) 

of aluminum rod, (0.9095) 
wt. per foot of triangular 


Kxample of 
(0.4139) & wt. 


0.3764 


lhe constant 
or 0.4139 0.9095 

aluminum rod 
Inscribed Polygons 


Weight in Lb. Per Foot 





Constant Alum. Brass Steel 
Equilaterial Triangle 
3 sides 0.4139 3764 1.1999 1 
rriangle 3 sides 0.31831 1.2895 9227 8499 
Square + sides 0.63662 ).5790 1.8455 1.6998 
Pentagon 5 sides 0.75683 0.6883 2.1940 2 7 
Hexagon 6 sides 0.82698 0.7521 2.397 2.2080 
Heptagon 7 sides 0.87102 0.7922 2.525 2.325¢ 
Octagon 8 sides 0.90032 8188 2.6099 2.4 
Monagon 9 sides 0.92072 0.8374 2.6691 2.4583 
Decagon 10 sides 0.93550 0.8508 2.7119 2.4978 
Undecagon 11 sides 0.94648 1.2608 2.7438 2.527 
Dodecagon 12 sides 1.9549 0.8685 2.7682 2.549¢ 
Segment 0.090845 1.0826 1.2634 252 

Circumscribed Polygons 
Weight in Lb. Per Foot 

Constant Alum. Brass Steel 
Equilaterial Triangle 
3 sides 1.6540 1.5043 4.7942 
Triangle 3 sides 1.6874 72 * 
Square 4 sides 1.1580 f 
Pentagon 5 sides 1.0530 
Hexagon 6 sides 1.0028 ) 
Heptagon 7 sides 0.9759 S g 
Octagon 8 sides 0.9593 78 g 
Monagon 9 sides 0.948 3.0227 79 
Decagon 10 sides 0.9406 2.998 
Undecagon 11 sides 2351 2.98 
Dodecagon 12 sides 1.9310 2.967 ” 
segment 0.0621 1.1980 XS 








(To be continued) 
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10,000 chances. That is, with 5000 em- 


ployees reporting to work in the morning and again at 


one lateness in 


noon, anything in excess of one late per day is below bogey. 
\nd the remarkable fact is that some of the plants have 
shown that it is possible to hit bogey for several months 
in succession. 

The 
tion of walls, floors, ceilings, columns, windows and all 
other important details. One that in the 


machine division the machine shop floor compares favorably 


test for Order and Cleanliness includes the condi- 


result of it is 


with that in the office of the president of the company. 

y that 
wherever it was proposed is that for Accident Prevention. 
It is based on number of visits to the plant hospital, and 


\ bogey would arouse considerable discussion 


the idea behind it is that a simple scratch is just as un- 
lesirable as a serious accident. 
With 


the .approval of all concerned, higher standards are set 


\n important point is that no bogey is permanent. 


when experience indicates that their achievement is pos- 
sible. This makes for continuous progress. 

\ part of Point II, as outlined above, is that with each 
bogey there should be “simple measurements whereby it 
may readily be determined, monthly, how close a plant has 
The system of points and penalties 


Customer 


come to each bogey.” 


used in reckoning Service standing has been 


described. A somewhat similar method of scoring covers 
the Quality scores, with progressively severe penalties for 


minor defects, serious defects, and “dads.” 


By the 15th of the month 
production executive knows what 


Westinghouse 
score his plant 
the previous month in each of the bogeyed items. 

Some items are known by the 10th. 

And by the 20th each executive has the proof of the 
pudding in the form of a bonus check. 


IV 


Step into the general manufacturing office, and the first 
thing that catches your eye is a pair of display boards on 
which are some dozens of red stars, white stars and blue 
stars. The label they bear is “Measuring Management: 
1929.” 

Honor where honor is due, and plain notice when per- 
formance in any one particular is unsatisfactory. 

A white star “lily white” performance—the 
achievement of bogey. A blue star is fair performance- 
but not bogey. Red: in trouble. 

But bear in mind that, under the consistently high stand- 
ards set, a red star might indicate a performance of bet- 
ter than 95 per cent—even 99 per cent—of possibilities. In 
warehouse inspection, for instance, a white star means 
that 985 points out of a possible thousand have been 
earn a blue takes better. Conse- 
quently a score as high as 954 might draw a red star. And, 
when it is considered that, with the progressive penalites 
used in the reckoning, a score of 954 might actually result 
from deficiencies in less than one per cent of. the lamps 
manufactured, the effectiveness of the star 
management alarm clock can readily be seen. 

Each horizontal row of the board stands for 
achievement in respect to Warehouse Inspection, Cost vs. 
Budget, or another one of the items for which bogeys 
have been established. 


each Lamp 


made 


means 


achieved. To 955 or 


System as a 


stars on 
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Each of the two boards at headquarters contains the 
record of four plants. But at each plant there is a similar 
board which displays the honors achieved by that plant. 

The critical eye of the visitor looks first for red stars. 
And if a horizontal row of several reds is found, it will be 
noticed that it soon shifts to blue or to white. 


don't 


Red rows 
stay red. 

Or let a white row shade off to blue for a month. Usual- 
ly it comes back to white immediately. For that one blue 
star means that an entire plant has its pride threatened. 

This open display of stars, for honor and for warning, 
is in some ways the most effective part of the whole set- 
up, in stimulating balanced management. 

The month-to-month 
plant's management as 


and effect the 


a whole is apparent. 


year-to-year upon 


Problems Almost Automatically Solved 


\t Westinghouse Lamp Company, the result of Measur- 
ing Management appears to have been the leveling of one 
problem after another, almost automatically. 

It is true that much progress was previously made in 
most if not all of the items now controlled by the boards. 
But after the first and most obvious peaks are leveled, 
under likely to be 
spasmodic and -scattered. Measuring 


progress is ordinary circumstances 
With the Manage- 
ment boards in effect, progress is more likely to be well 
directed and continuous. There is less need for 
and which Westinghouse 
regard as liable to be temporary in their effects, and often 
As one of them puts it, the boards 
lead to “365 day attention to all the important problems of 
that is the kind of attention that is 


“drives” 
“campaigns, ” Lamp executives 
productive of reaction. 


management—and 
needed.” 

In the Westinghouse case the definite rating of a plant, 
both through the use of the stars on the boards and by the 
summary of its bogey-performance figures, is the most 
effective part of the whole idea. Because of it, a plant 
manager and his assistants know exactly where they stand 
at all times. If their record is good, they know there is 
nothing headquarters will refuse to do for them in any 
way of making a continued good record possible. The 
superintendent who is a good manager in most particulars 
but has one or two bad spots in his record is likely, in any 
company, to have some difficulty in “selling” his ideas 
about new equipment, for instance, to those to whom he 
is responsible. But the superintendent with a board full of 
white and blue stars knows, and his superiors know that 
he has been saving the company a good many thousands 
this year. So if he sees an opportunity to save still more 
by some plant improvement, his ideas command respect. 

Likewise the man with the bad spots in his record 
doesn't go along from month to month hoping they are 
being overlooked. He knows they are not, and acts ac- 
cordingly. And in the end no one gets more satisfaction 
out of it than he himself. 


Vv 


In the Westinghouse case, the plant superintendent gets 
no direct financial reward for the improvement of his 
record of Measured Management. His rewards come in 
other ways. 

Every executive in his plant who can contribute to 
a better showing does profit, however, from each improve- 

(Concluded on page 72) 
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Help Uncle Sam Do This Work 


ITH the assistance of a committee of twenty-five 
men prominent in industrial and commercial activi- 
ties, the Department of Commerce is planning to make 
the forthcoming Census of Manufactures one of great 
practical value to manufacturers throughout the country. 
This Advisory Committee was — by Secretary 
Lamont. The chairman is Col. L. S. Horner, president 
of Niles-Bement-Pond Company. The functions of the 
committee will be to draw up the schedules of the 1929 
Census of Manufactures, to decide upon the subsequent 
tabulations to be made, and to lend their advice and in- 
uence in every way to the success of the census. 
lectrical manufacturers of all kinds, in common with 
all other manufacturers, will, of course, be called upon 
to cooperate. This request by the Department of Com- 
merce, through its Census Bureau, for the assistance of 
manufacturing executives should not fall upon indiffer- 
ent ears. Indeed, the electrical manufacturing industry 
should see in this census a live opportunity to obtain 
facts and figures which our manufacturers have always 
wanted but which have never been available. Rather 
than wait for the census man to come around and start 
asking questions, would it not be better for leaders in 
this field to get into action at once and throw positive 
and constructive thinking into the task to be accom- 
plished, in order to reap later the largest possible bene- 
fit from the data collected? It might not be amiss to sug- 
gest that Nema appoint a committee, representing the 
electrical manufacturing field, to cooperate in every pos- 
sible way with the advisory committee appointed by the 
Secretary of Commerce. 


Nema in the Spotlight 


G EMBERS of the National Electrical Manufac- 
NM turers Association are assembling at the Ward- 
man Park Hotel, Washington, D. C., for their annual 
meeting, as this issue of ELecTRICAL MANUFACTURING 
goes to press. Heretofore Nema has held its annual 
meeting in the spring. The change marks an effort by 
the association to hold its most important meeting at a 
time when it is not in conflict with the many conven- 
tions and exhibitions that are usually scheduled for May 
and June. Under the new plan the management of the 
association believes that the present meeting will be the 
largest yet held. And in view of the importance of the 
questions to come before the meeting, it will be second 
to none. 

New activities which may have far-reaching conse- 
quences are under consideration. If indorsed, they will 
be supported by the revenue obtained from the recent 
doubling of the secondary dues for a period of one year. 

Trade practice conferences are scheduled for seven 
industry groups represented by the mica, panelboard, 
outlet box and conduit fittings, flexible cord, vulcanized 
fiber, and carbon sections of Nema. These are the first 
trade practice conferences to be held in the electrical in- 
dustry. The experience of the association in holding 
the conferences and the results of them will, it 1s hoped, 
encourage other groups in the industry to utilize the 
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same method of adjusting difficult questions arising from 
time to time. 

What Nema does at Washington will be of importance 
not only to its own members, but to non-members as 
well, and to the entire electrical industry for that matter. 
The association is now three years old; it has shown 
excellent growth and substantial achievement. Its pros- 
pects are brighter today than ever before. Under con- 
tinued wise leadership, it should become an increasingly 
powerful agent in the development of the electrical in- 
dustry and its service to mankind. 


How Many Appliances Will a Woman Buy? 
oe YNE has recently asked this question: Is the 


manufacture of electrical cooking appliances for 

the home being carried to the point where a woman is 
asked to buy too many one-purpose appliances, that is, 
appliances that are siaieund or intended to cook or aid 
in the preparation of only one kind of dish? Or, to put 
it in another way: Is the woman in the home asked to 
make too heavy an investment in appliances of infre- 
quent use, and to provide an increasing amount of 
kitchen storage space for them? Or is she being asked 
to load too many appliances on her table for one meal? 
It is a fair question. It is not necessary to name a 


list of one-purpose appliances. Anyone can name a 
number of them. And mention of such an appliance 
here is not a reflection on its value to the home. Take 


the drinkmixer. Does its use during the heat of sum- 
mer, for cooling drinks now and then, justify its pur- 
chase? Or does the family during a year drink enough 
orange juice or lemonade to justify the purchase of a 
fruit juice extractor? Or does the wea family eat 
enough waffles cold weather to justify the purchase 
price of an electric waffle iron? And so on. 

Of course manufacturers of these and many other 
ap pliances will spring up and point out that too many 
women in the home fail to make the most use of even 
a one-purpose cooking appliance. That may be true, 
probably is. In that case these manufacturers certainly 
have a live educational task on their hands. No one 
in the industry doubts the ability of the manufacturer 
to justify his own product. 

Nevertheless, it must be remembered that the woman 
who is intelligent enough to use-electrical appliances 
and able to pay for them is also intelligent enough to 
avoid a too frequent repetition of the same dishes served 
to her family. Variety is a veritable necessity in her 
family’s meals. She is going to think twice before 
she invests in an appliance that will cook only one kind 
of food. She is not likely to put her money into cook- 
ing appliances that stand idle most of the time. And 
if this is true of the woman in the comfortable financed 
home, it is true of the woman of small means. 

In other words, would it not be the logical move, in 
selling cooking appliances to the homemaker to sell first 
the kind of appliance that has a variety of uses, that 
will perform a number of different operations? Per- 
haps more appliances of this kind are needed. If so, 
certainly here is an opportunity for the inventive genius 
of our manufacturers to exercise itself. 
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The first instalment of a discussion of the properties 
and functions of various types of electrical control 
equipment and their different applications 


RALPH G. LOCKETT 
Cutler-Hammer Mfg. Company 


MPROVEMENTS and advances in our industries can 

be measured to a great extent by the increasing applica- 

tion of electric power. The application of electric power 
can, in the same way, be measured by developments in the 
art of controlling electric motors. 

Electrical power in itself is a very inflexible thing and 
the layman is continually astonished and amazed by the 
apparently miraculous things that electric motors can be 
made to do. . 

However, it is not so apparent to the casual observer that 
electric power is inflexible. The desired functions are 
usually obtained by combining a motor drive with a ma- 
chine. Yet it is only through the medium of specialized 
control devices that motors perform the highly diversified 
and useful duties required of them. 

The proper application of electric control so vitally 
affects its design that the application must be considered 
as a part of the design. A brief analysis of any control 
problem shows that the same elements are present to be dealt 
with. These are the machine to be driven, the driving 
motor, the power, the control, and the operator. The 
machine represents the problem to be solved, and the other 
four elements give us the solution. The motor does the 
work required by the machine, the control itself controls the 
flow of power to the motor, and the operator initiates the 
different functions to a degree which varies with conditions. 

Of the five elements mentioned, the machine, representing 
the product or process, is a known quantity. It can be 
taken for granted that this part of the problem is fixed. 
‘the first consideration in the application is the power supply. 
For example, a constant speed requirement with infrequent 
stops is more apt to lead to a choice of alternating current, 
and a requirement for flexible handling is more apt to lead 
to the use of direct current. After choosing the kind of 
power, the motor falls into one of the two principal types, 
i. e., for alternating or direct current. 

Other considerations, of course, affect the choice of both 
the motor and the control. The particular industry being 
dealt with may have peculiar requirements. Steel mills will 
demand reliability and long life, with freedom from inter- 
ruption. Mines, the Navy, the dyeing and laundry industries 
require special protection against dampness. Elevators must 
be exceptionally quiet. Certain steel mill operations pro- 
luce a light metal scale which causes trouble unless pre- 
cautions are taken. Power stations demand continuity of 
service and over capacity. Selling factors are the determin- 
ing consideration in many forms of simpler control. These, 
and many other factors enter, and may alter the original 
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choice, where the preferred type will not meet some peculiar 
condition. 

After the kind of power is known, the designer picks the 
motor. The motor is so closely associated with the control 
that a tabulation of the common types with a brief sum- 
mary of their characteristics and common uses is of value: 


Direct Current Alternating Current 


Series Single Phase 

Series Shunt Squirrel Cage Polyphase 
Shunt Slip-ring Polyphase 
Compound Synchonous (Self-starting ) 


(a) Constant speed kotary Converters 
(b) Variable speed Special Asynchronous Machines 

Taking up these forms of motors in turn, we start with: 

Series D. C. Type—The speed of a series D. C. motor 
varies with the load applied, and on no load such a motor 
tends to run away. Hence, such motors are never applied 
to loads which reach zero or to which they cannot be 
rigidly coupled. For example, a series motor would not be 
coupled to its load with a belt, (which might break or come 
off and cause a disastrous runaway), nor would it be used 
in an application where variation in speed, due to changes 
in load, would be objectionable. Without doubt, the widest 
application of the series motor is in the traction field, where 
its high starting torque and ability to divide load and adjust 
itself to changing load makes it supreme. A somewhat 
similar application with which you are no doubt more 
familiar, is on ordinary shop cranes where the series motor 
can be used on all three motions. Here special circuits are 
often used on the hoist to take care of overhauling loads 
and lowering an empty hook. 

Series Shunt—This motor is really a series motor pro- 
vided with a light shunt field winding. This shunt winding 
provides enough field flux at no load to hold the no load 
speed to a suitable value. This motor finds a wide applica- 
tion in steel mills where heavy starting torques are particu- 
larly desirable and where some dynamic braking is required. 

Shunt Motor—The straight shunt motor, possessing only 
a single shunt field winding, is best known for its ability 
to hold a nearly constant speed throughout the load range 
of its rating. And coupled with this constant speed charac- 
teristic is another—its limited starting torque. Because its 
field is excited by a simple shunt winding, the field flux is 
constant. The torque is proportional to the armature cur- 
rent and field flux, and hence the starting torque is limited 
by this constant value of field flux. For this reason the 
true shunt motor finds a very limited field except in the 
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smaller ratings, and its principal defect has led to the wide- 
spread use of the compound motor. 

Compound Motor—The compound motor represents a 
happy combination of the shunt and series motors, retaining 
most of the good features of both. A series winding added 
to the shunt field of the shunt motor carries the main arma- 
ture current, and the flux, due to the series turns, varies 
with the load, and is greatest at starting. By this combina- 
tion a fairly constant speed motor is secured, but the starting 
torque is considerably higher than that of the straight shunt 
machine. f’’ series field is provided, 
but is shunted from the load circuit on the last point of the 
controller. Figure 1 shows various D. C. motor characteris- 
tics. 

Alternating Current—The single phase motor in its most 
familiar form is of the split field type and can be reversed 
when at rest only. There is, ordinarily, little requirement 
for reversing these motors. The repulsion type is manu- 
factured in special forms for reversing. 

Small 


pumps, 


found on fans—small 
blowers, sewing machines, etc.., 
small power requirements do not 


polyphase circuits. 


single phase motors are 
especially where the 
justify the expense of 

The polyphase squirrel cage motor is a very well known 
type. 


With no moving or sliding contacts, and an excep- 
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Figure 1 
A diagram showing the various characteristics of direct current 
motors, as minute of the 


to armature current and revolutions pe) 


shunt, series and compound types 
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tionally rugged rotor, it has a wide application difficult to 
classify. 

Squirrel cage motors are used on rubber mill drives where 
the load can be cut off during starting, as with a clutch 
brake. They also find a wide application on tire machines 
where the absence of moving contacts in close proximity to 
inflammable vapor is a decided advantage. They require 
high values of current in starting and unless applied so as 
fully loaded, unsatisfactory 
factor. They are constant speed machines, and with start- 
ing characteristics none too good, are not found in as varied 


to be operate at an power 


applications as the slip ring motor, whose structure provides 
an opportunity to vary the resistance of 
thus vary the torque and speed. 


the secondary and 
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A diagram showing what hi 


ippens to a wound rotor motor whe 


external resistance ts introduced value varied 


lowest curve doe s not rea h its maximum until negative sp 

The maximum torque of any induction motor is propor 
The 
maximum torque is independent of the resistance in the 
secondary winding, but the speed at which this torque is 
obtained the 
resistance. 


tional to the square of the impressed primary voltage 
| I I i 


varies directly proportional to secondar\ 
The squirrel cage motor is deficient in starting torque for 
many installations 


without clutches, 


such as Banbury mixers—mill lines 


etc. If the squirrel cage resistance is made 
high enough to provide proper starting torque, the efficiency 
under load is too low. While several expedients are avail 
able, the most common method of securing high torque at 
starting is to put a slot winding on the rotor, lead this 
winding to slip rings and connect resistance to these rings. 
Phis gives us the standard slip ring motor 

Figure 2 shows what happens when external resistance 
is introduced and the value varied. 

The lowest curve does not reach its maximum value until 
negative speed is reached. This means that the motor 
would exert maximum torque when driven backward by 
external power, and this might seem to have little practical 
advantage. An example may be of interest: 

A quick acting regulating weir on a canal is ordinarily 
motor. In emergencies 
it may be operated by a reversing water turbine on the same 
shaft at speeds as high as 2000 r.p.m. There is the chance 
that the motor may be energized in either direction while 
the turbine is at full speed. 
sistor would be designed with these curves in mind. 


operated by a 600 r.p.m. slip ring 


Therefore, the secondary re- 


Power factor has been mentioned 
and this is a subject in itself. Briefly it is advantageous to 
have transmitted alternating current in phase with the volt- 
age. Large groups of inductive motors and other inditctive 
One 


Synchronous Motors 


loads cause the current to lag behind the voltage. 
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corrective measure is found in the operation on such lines 
of synchronous motors with overexcited fields. 

So we find today an increasing application of sychronous 
machines in combination with inductive loads. The 
ordinary self-starting synchronous motor is really a com- 
bined squirrel cage and synchronous machine, the regular 
squirrel cage characteristics being used during starting and 
lost at the instant of synchronism. The squirrel cage wind- 
ing, in this case, however, can be designed for the best 
starting characteristics without regard for the losses in it 
at running speed, because it automatically goes out of circuit 
at synchronism. The synchronous machine is not susceptible 
of speed contro! and must be provided with both alternating 
and direct currents. 

A wide application for synchronous motors in the rubber 
industry is found on rubber mill lines, Banbury mixers, 
etc., where units run at constant speed for long periods of 
time. Such motors are capable of being stopped very quickly 
in case of emergency by dynamic braking or plugging. 

This brief discussion gives some indication of the wide 
variation of characteristics available in the motors them- 
selves. The various types of control can also be classified, 
but fall into somewhat different lines. 

Types of Control—The division into the two major classes 
of control—manual and automatic, is linked with the oper- 
ator, and the division of labor between the control and 
operator presents an interesting study. 

A decision must be reached, and a compromise struck, 
on the most economical combination of operator’s intel- 
ligence or reliability and the automatic control. An example 
comes to mind: A power company in Arizona was laying 
out a control for a 700-hp. slip ring starting motor directly 
coupled to a 10000-kw. frequency charger. By push-button, 
the operator could start from either the 60 or 25 cycle source 
and the set would automatically accelerate to slightly above 
synchronous speed and then slowly lose speed to a point 
slightly below synchronism. It was decided that the opera- 
tor could manually synchronize at one of the two chances 
he would have. Further discussion developed that oil pres- 
sure was necessary in the bearings before the start button 
was pressed. Consideration was therefore given to whether 
the operator should be required to check the oil pressure 
before starting, and whether he or the control should de 
energize the starting motor after synchronizing. In other 
words, the degree of dependence on the operator had to be 
worked out for each step. Similarly—on a calender train, 
in which two or more machines are synchronized, a decision 

nust always be reached as to whether the machine speeds 
shall be regulated by hand from a pulpit or automatically, 
by dancer rolls. 

Such problems are not always solved by engineers in the 
same way, because local conditions vary. This results in 
many variations of manual, semi-automatic and full auto- 
matic control, each designed for certain economic conditions. 
Control is no different than any other commodity and must 
pay its own way by the economies it effects. 

Manual Controls—These are made in many familiar types 
beside face plates. Drums and multiple switch (or hand 


over hand) devices are common types. The drum is ex- 
tremely simple and easily maintained and stands up well 
under rough handling. The multiple switch mechanism 


lends itself well to the handling of large horsepowers and 
high currents. All of these types can be adapted to either 
alternating or direct current motors. 

Automatic Control—There are four principal types of 
this control : 

1. Across the line 

2. Time limit 
3. Counter emf. 

4. Current limit. 

Across the line starters are used principally on small 
motors, where the resultant current inrush is small enough, 
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compared to the power supply, not to cause excessive 


voltage disturbances. However, low speed self-starting syn- 
chronous motors can satisfactorily be thrown across the 
line. One thousand horsepower motors of this type are 
being started by this method in Akron. 

Time limit starters depend upon some form of time- 
measuring device. Often a solenoid restrained by a dashpot 
or magnetic lag is used. A small motor can be used to time 
the contacts, if desired. 

The counter emf. starter measures the voltage drop across 
either the motor or the accelerating resistor to actuate the 
accelerating devices. As the motor speed rises during start- 
ing, the voltage across it rises and that across the resistor 
drops. This change in voltage can be used on calibrated 
relays or contractors to close them at definite motor speeds. 

Current Limit—In almost the same way, the changing 
current flowing in the motor circuit may actuate calibrated 
relays or contactors so that sections of resistor are suc- 
cessively cut out of circuit. 

Time Limit Starters—These possess one advantage over 
current limit or counter emf. types because the motor is 
accelerated at the same rate regardless of the load. For 
example, on elevators, where the load varies within very 
wide limits, a current limit starter will accelerate a lightly 
loaded car too fast, and it might lock out on a heavy load 
and fail to accelerate the motor. 

Another example is found in a calender train. Should one 
calender happen to be heavily loaded, it would tend to lag, 
in starting, behind the others, if equipped with a current 
limit starter. 

\ synchronized calender train with automatic dancer roll 
regulation is a good example of the type of installation 
requiring careful application of motors. The motors should 
have speed-torque characteristics which give curves of simi- 
lar shape, and the field rheostats should be carefully de- 
signed. 

Current Limit Controllers—There are two methods of 
obtaining current limit acceleration: 1—Self-contained con- 
tactors of the series and lockout type. 2—Series relay con- 
trolled contactors. 

The relays or contactors on standard controllers are ad 
justed to operate at from 110 to 120 per cent of normal 
current. 

Lockout Controllers—The virtue of series lockout con- 
tactor controllers lies in their simplicity. Practically no 
electrical interlocks are required, and they are less liable to 
coil trouble because series coils are used. Ease of adjust- 
ment is another decided advantage of this type. 

The arrangement of the magnetic circuits is such that on 
heavy currents the pull of the lockout coil predominates. As 
the motor accelerates and the current falls, the pull of the 
closing coil is stronger and the contactor closes. 

Series Relay Controllers—Series relay controllers are 
more complicated than any of the other standard types, be- 
cause a series relay and a shunt contactor are required for 
each point of acceleration. Electrical interlocks are required 
on the contactors and the use of shunt coils also tends to 
make the upkeep of this kind of controller higher than that 
of the lockout type. 

Series relay acceleration is used on direct current where 
speed regulation from a master controller is desired, as on 
cranes, hoists, etc. On alternating current, controllers of 
the counter emf. and lockout contactor types are used in- 
frequently. 

Vibrating Field Relays—Another application of the cur- 
rent limit principle is the use of vibrating field relays on 
direct current automatic starters, where speeds above nor- 
mal are obtained by inserting resistance in the shunt field 
circuit. 

Speed control by shunt field on practically all automatic 
starters can be obtained simply by adding a manual field 
rheostat and a vibrating relay. 

(To be continued ) 
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In this, the fifth of this series of articles on the sub- 
ject of finishing electrical products, the author 
treats of the preparation of the surface 


The best tools in the world cannot make a good me- 
chanic. The finest of finishing materials obtainable alone 
cannot guarantee the desired surface appearance. Many 

poor finish is unfairly attributed to the manufacturer 
While this is sometimes true, 
the real cause is usually found in: (1) lack of proper 
foundation (unclean surface); (2) improper method of 
application (improper drying time, insufficient sanding, 


of the coating material. 


etc.) ; (3) inadequate or improper equipment. It is a bit dif- 
ficult to discuss such subjects as these and keep the read- 
ing substance of interest to all. For this reason it will be 
necessary to generalize briefly and reserve individual treat- 
ment for a later date or specific inquiry. 

Treating the Surface—Proper cleaning is necessary be- 
fore a permanent coating can be assured. Finishing an 
unclean article is like building. a house on the shifting 
sands. By “clean” is meant the removal of dirt, rust, 
grease, oil, paint, acid, alkali and any of the other un- 
desirable elements that may endanger the life of the coat- 
ing to be applied. Even in the case of dip finishes with 
cheap materials and low priced products, the failure to 
remove the impurities from the surface to be coated fre- 
quently destroys the coating material for further use after 
a few submersions of unclean articles have been made. 

Cast iron, steel, brass, aluminum, zinc, die castings, forg- 
ings, screw machine products; all should receive cleaning 
treatment according to the nature of the metal, the type 
of cutting aid used in machining, whether the surface is 
rusted, scaled or deeply pitted, the type of finishing ma- 





Where the work is small and mass production is desired such 

spray finishing installations as that shown above are very con- 

venient. In this case the hood or cover over the table acts as 
the duct for carrying away the fumes 
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terials to be applied, and many of the similar elements that 
enter into the manufacturing processes. 

Castings sometimes need only a brisk scrubbing and 
dusting with a stiff bristle duster. This old method is 
fast giving way to the sand-blast machine which leaves 
a clean and highly desirable surface for coating. There 
are sand blast machines of any size and capacity ran 
from one handle to very small pieces to one capable of 
cleaning a large casting or surface. 

Small castings are frequently “tumbled” in a rotating 


s 


barrel or cylinder partly filled with steel polishing balls. 


handling, 
if there are no machined threads or particular planes or 


his process saves a great deal of labor and 


corners that might become damaged in the tumblin 
process. 

Grease and dirt are sometimes “baked out” by subjecting 
the metal to a heat treatment of from 400 to 700 deg. F. 
for about one hour. By this method the dirt and grease 
is forced out of the pores of the metal and crystalized on 
the surface. The surface is then gone over with emery 
cloth, steel wool or sand paper and afterward brushed oft 
with a stiff bristle brush or an air duster. 

Die castings that are to be japanned must be given a 
preliminary heat treatment to drive out internal gases. 
The heat treatment should not run higher nor lower than 
when the coatings are baked on. Heat treatment will 
cause the surface to blister with small round balls. These 
are to be sanded off. Zinc becomes brittle at above 170 
deg. F. and aluminum becomes injured internally at above 
350 deg. F. Grease and dirt should be removed from die 
castings by a chemical solution and dried immediately. 

Rust—A patented solution is obtainable for the removal 
of rust. It not only eliminates this undesirable feature 
from the surface but at the same time impregnates the 
metal against further action of the same sort for quite 
some time. It is a combination of phosphoric acid and 
alcohol. The solution is simple to apply and is becoming 
more and more popular as a rust inhibitive coating for 
steel and sand-blasted surfaces. Rust is undesirable be- 
neath a finish because it soon causes the finish to crack 
and chip. 

Cleaning Solutions are divided into solvent cleaners 
(benzine, gasoline, etc.), and chemicals (alkalis, acids, 
etc.). All are used separately and in varying percentage 
combinations to clean surfaces for the finishing coat de 
pending on the metal and the substance to be removed. 

Because benzine is cheap, many think it is a very ex- 
cellent cleaner to use in removing grease. It is primarily 
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inexpensive but soon loses its strength through dilution 
Many factories are giving it up 
in preference to chemical compounds because of the high 
flash point of benzine and gasoline and their consequent 
fire hazard. 


and quick evaporation. 


There are a number of reliable cleaner and remover 
compounds marketed by reputable chemical firms who em- 
ploy large staffs of chemists and men capable of diagnosing 
the cleaning compound best suited to the individual needs. 
These men analyze the metal to be cleaned, the grease and 
dirt found on the pieces and investigate as to the type 
of surface best suited to take the coating material to be 
applied. It is to be little wondered that these firms do an 
ever-increasing business. 

Methods of cleaning are changing too. Not long ago, 
articles were put into wire baskets and plunged up and 





This is a typical portable spray finishing or painting outfit that 
is ordinarily used for painting interiors and for regular mainte- 
nance work. The equipment is light in weight and can be trans- 


ported to any part of a shop for operation 


down or whirled in the boiling cleaning solution, Modern 
plants of today are equipped with hooded tanks through 
which passes an endless conveyor belt or chain. The ar- 
ticles when placed on the chain pass under a steady spray 
of cleaning solution directed at the proper angle to clean 
them thoroughly. From there (if necessary) they pass 
under a shower of clean water or neutralizer and thence 
through a heated enclosure for drying and on directly to 
the spray room or dipping tank. 

Chemical solutions are usually kept at a temperature 
slightly under boiling. 
and helps keep the solution at its full strength as long as 


This prevents an excess of stean, 


possible. To get the best results, the solution must be 
kept at uniform strength. As an accurate test cannot be 
made in the boiling solution, frequent samplings should be 
taken out, cooled and tested with an hydrometer. The 


reading should be close to 8 degrees Baume, indicating 
an average solution of one pound of cleaner to the gallon 
of water. 

Coating Materials—In selecting coating materials, one 
should consider the surface to be covered, the kind of 
use and abuse it will receive after having been sold, 
whether it is intended for use inside or out of doors, and 
who is going to buy the article. Then there are different 
quality finishes for the sliding price range of the “full 
line.” The manufacturers of paints, varnishes and _ lac- 
quers can best assist one in this respect as they can match 
up their materials to the particular requirements. The 
general basic observations for finishing any piece are, 
however, the primer, the surfacer, and the finish coating. 

The Primer—This is applied for the main purpose of 
causing the finishing coats that follow to adhere to the 
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surface. It is the “tooth” of the coating and is one of the 
most important steps in painting. The primer should be 
applied in one thin coat and must be perfectly dry before 
any other material is applied over it. The drying time 
ranges from 4 to 12 hours for oil base primers (depend- 
ing on whether it is oven dried or air dried) and from 
20 to 30 minutes for lacquer base primers. There are some 
surfaces that do not lend themselves well to a lacquer 
base primer and it is believed that this fact occasioned the 
early feeling that lacquer base primers did not have every- 
thing to be desired in a primer. The sentiment is not so 
strong in this respect any more, however. 

Putty and Glazing Mixtures—These are next applied to 
a surface containing pits or depressions that should be 
leveled up to uniform surface. These materials are ap- 
plied with a broad flexible putty knife, the action of which 
is to force the putty into the depressions and scrape off 
all surplus material. Deeply pitted castings and large de- 
pressions frequently need more than one application of 
surfacing with putty. Too heavy a layer cannot be ap- 
plied at one time as it will take too long for the material 
to dry and the putty or glaze (which is a stiff putty) might 
crack open. Drying time for each application of putty 
should be approximately 12 hours. Lacquer base putties 
are a bit faster. 

Surfacer Coats—Some finishers prefer to reserve the 
putty or glazing application until after one or two coats 
of surfacer have been put on. While it seems to be more 
common usage to follow the sequence offered here, there 
can be no possible wrong in knifing in the putty after a 
coat or two of surfacer has been sprayed on and sanded 
to smoothness. It is contended that often times slight 
depressions will level out with the application of the sur- 
facer coat and it is frequently the case if the operator 
knows how to handle his spray gun to this end. 

The surfacer coats may be applied in one or several 
coats, allowing proper drying time between each coat. It 
is true that one heavy coat is not as good as three or four 
light coats. 

The spray gun is practically universal in the application 
of surfacer coats as the saving of sanding labor alone 
would make its use indispensable... The spray gun leaves 
a highly atomized surface free from brush marks and 
streaks, all of which would be present and have to be re- 


ERE are 

shown two 
typical spray finish 
ing booths. Each 
has a turntable and 
an exhaust fan in 
the back wall 











In any spray fin- 
ishing booths such 
as these, good 
light and plenty 
of good ventila- 
tion are highly, 
essential 


moved if a hand brush were used in applying the sur- 
facer. The usual method is to apply a coat of surfacer, 
dry it (often hastening this process by the use of ovens), 
and then sand this coat down to smoothness. The sub- 
sequent coats are applied in like manner. Care must be 
taken that all moisture is out of the surface before the 
succeeding coat is applied. 

In the next instalment of this series on spray painting 
the applications of the different materials and spray finish- 
ing equipment will be discussed. 
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Whats NEMA Doing? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 


IMMANUEL 


Bureau of Internal Revenue 
Reviews Depreciation Rates 


The Federal Bureau of Internal Reve 
nue is making a study of depreciation rates 
and has asked several industries whether 
they would be willing to cooperate in these 
Representatives from the Bureau 
are being sent out to collect data from 
taxpayers for this purpose. 


studies. 


There is no 
direct obligation on the part of any tax- 
payer to devote either time or expense in 
supplying such information to the Bureau's 
representative. Any cooperation which a 
taxpayer evinces is entirely voluntary. 

At its Hot Springs meeting the Cost 
Accounting Committee of Nema appointed 
a subcommittee to study and review the 
depreciation rates as given in the manual, 
and submit to the chairman of the com- 
mittee any recommendations concerning re- 
vision in rates in order to conform with 
changing conditions. 

Nema suggests that since the question 
of depreciation rates affects the whole in- 
dustry rather than any single taxpayer, it 
is desirable that the inconvenience of mak- 
ing separate studies of the plant accounts 
of individual members of Nema be avoided. 
If a representative of the Federal Bureau 
calls on a Nema member, it is suggested 
that he be referred to the chairman of 
the Cost Accounting Committee for any 
explanation of the rates which the indus- 
try has adopted and incorporated into the 
manual. 


Circuit Breaker Group Studies 
Expansion of Rules 


The oil circuit breaker group of the 
Switchgear Section of Nema, at its recent 
meeting in Swampscott, Mass., referred to 
the special committee on line-to-ground 
short circuits the question of amplifying 
and expanding the rule concerning appli- 
cation of oil circuit breakers on line to 
ground and line to line short circuits. The 
rule submitted by the committee covering 
application for interrupting capacity has 
been given preliminary approval, subject 
to final approval by mail vote. 


New Armored Cable Standard 


Is Announced 


A recent meeting of the Armored Cable 
& Metallic Flexible Conduit Section, Nema, 
with representatives of the Underwriters’ 
Laboratories, produced a unanimous agree- 
ment relative to a new tentative standard 
for armored cables and cords. The pro- 
visions of this standard will be applied to 
all new products submitted for labeling 
after Oct. 1. 

More than three years ago the industry 
requested the Underwriters’ Laboratories 
to undertake research to determine the 
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adequacy of armored cable for the service 
for which it is recognized by the National 
Electrical Code. <A detailed report of the 
research, including various recommenda- 
tions, has been under consideration for 
some months. The recent action indors- 
ing a new standard will make these rec- 
ommendations effective. 

One major improvement will be a con- 
trol of the resistance of the armor to values 
consistent with proper fusing for the con- 
ductors involved. In this way overheat- 
ing will be avoided, unless currents not ap- 
propriate for the material are imposed upon 
the armor. 

Changes in voltage tests, minimum re- 
quirements for weight, dimensions and con- 
volutions are likewise recorded in the new 
standard, as is also a statement of the 
principles of fibrous inclosing coverings for 
the conductor assemblies. 

Materials labeled in good faith under 
existing procedures prior to Oct. 1 should 
be considered standard, as should mate- 
rials satisfying the new text found installed 
at a prior date. 


C. L. Collens Is Appointed 
to A.S.A. Board 


Clarence L. Collens, vice-president in 
charge of the Policies Division of Nema 
has been appointed to the board of direc- 
tors of the American Standards Associa- 
tion. He was designated to that position 
by Nema, which is a member body of the 
A.S.A. 

In announcing the appointment of the 
first board of directors of the A.S.A., the 
advisory committee stated that this is the 
first step in the reorganization of the for- 
mer American Engineering Standards As- 
sociation. 


Papers Are Sought for World 


Power Conference in June 


The Second Plenary Meeting of the 
World Power Conference, organized by 
the German committee, will be held in 
Berlin during the early part of June, 1930. 
A wide variety of subjects dealing with 
power will be discussed. In the field of 
electricity the following general subjects 
for discussion have been announced: gen- 
eration of electricity; distribution of elec- 
tricity; application of electricity to indus- 
try; application of electricity to electric 
railways; application of electricity in the 
house and on the farm. 

The Berlin committee insists that all 
papers stress the economic features of the 
subjects indicated, including technical de- 
tails only so far as they may be necessary 
to the main object of discussion. 

Nema has appointed C. E. Skinner, West- 
inghouse Electric and Manufacturing Com- 
pany, as chairman of a committee to re- 


ceive papers and arrange for their inclu- 
sion in the Berlin program. The papers 
should not exceed 7500 words in length, 
should be written in either English, Ger- 
man or French and should be accompanied 
by a summary not exceeding 500 words, in 
either of the two languages other than 
that in which the paper has been pre- 
pared. It is recommended that the author 
attach to his paper a separate table of con- 
tents. Detailed instructions by those in- 
tending to contribute may be obtained from 
Mr. Skinner. 

Papers must be in the hands of the com- 
mittee before Nov. 1 if they are to be ac- 
cepted for the Berlin program. 


New Voltages Are Recommended 
for March 1, 1930 


The special committee on applications 
under the new system voltages, recom- 
mended that manufacturers list oil cir- 
cuit breakers with the new voltage ratings 
on March 1, 1930, for sale on and after 
that date. The secretary was instructed 
to inform members of this action, and that 
it is the expectation of manufacturers to 
continue quoting on the next higher voltage 
rating until that date. 


Transformer Section Enlarges 
Field Test Committee 


The Transformer Section has enlarged 
the committee on field tests on transform- 
ing by adding the names of R. O. Sagge 
and L. C. Nichols to the committee. 

The Transformer Section has submitted 
to letter ballot the question of collecting 
statistics through Nema headquarters. 


The committee on obsolescence of 


transformers is collecting data which will 
show comparative losses of distribution 
transformers over a period covering the 
last thirty years. 




















Nema Fall Meeting 


As this issue of ELectricaL MAN- 
UFACTURING goes to press, more than | 
300 members of Nema are about to 
go into session for the annual meet- 
ing, Oct. 7-12, at the Wardman Park | 
Hotel, Washington, D. C. Election | 
of the board of governors, addresses | 
by prominent speakers and several 
trade practice conferences are to be 
the features of the meeting. A com- 
plete report of all elections, results 
of trade practice conferences and in- 
teresting sidelights will appear in | 
the November issue of ELectricaL 
MANUFACTURING. 





























Characteristics "‘Vhat Determine 


the Selection of MOTORS 


No. 17 of a Series Discussing Motors of Different Types 


Elevator, crane, hoist and electric railway appli- 
cations form a large part of the use of direct 
current motors of different types 


By THEODORE SCHOU 


C. P. ROBINSON 


Consulting Engineer AND Synchronous Engineer 
Fairbanks, Morse & Co. Ideal Electric & Mfg. Co. 
f HE direct current motor still holds the commanding Another application of similar nature is that of a traveling 


position as regards number of applications in certain 

fields. Elevators of certain types, cranes and hoists 
and electric railway service are a few of the most important 
examples of these fields. Of particular significance is the 
gearless elevator motor and its applications, as explained 
in the following. 


Series Parallel Operation of D. C. Motors—Oiten condi- 
tions arise where the use of two motors in parallel fulfills 
several purposes. 

1—Emergency operation with a single motor. 

2—Preferable on account of size and the interchangeability 
of parts. 

3—Permits stocking of standard motors of the same size 
for several applications. Of course, to have each motor 


3 


 Tractive 


: 


per hour 


effort 


Tractive effort in pounds 
> 
o 
S 











= 
3000 
2000 
1000 
0 75 150 225 300 375 450 
Amperes 


Figure 40 
Characteristics of speed and tractive effort for a typical ratlway 
series wound motor. These curves show that the motor develops 
the greatest tractive effort at the lowest specd, which is the char- 
acteristic that makes it desirable for this work 


large enough to handle the total load means a larger invest- 
ment though in some cases this may be justified. Generally, 
however, it is sufficient to have both motors together able to 
carry the load with some extra margin and one motor alone 
able to carry the load at some overload and reduced speed. 

Applications of this sort have been made on hoists on 
ladle cranes or tilting motion of metal mixers, places where 
a loss of power apparatus would mean a loss of product 
before repairs could be accomplished. 
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crane of large size, where two motors drive the two end 
trucks, coupled mechanically through the shaft between the 
trucks. The same method is applied on ore bridges where 
the two ends of the traveling bridge operate in parallel with- 
cut mechanical connection other than through the track and 
wheels. 

The operation of motors in series has some advantages in 
common with the parallel connection, and also other advan- 
tages. 

The control for two motors in series is less expensive, 
since it is equivalent to the control for one motor alone, or 
nearly so. Two motors in series develop starting torque 
equal to that of two motors connected in parallel, but with 
less total current input, as the same current passes through 
both motors. 

Motors are sometimes arranged through the control to 
operate in a combination series and parallel arrangement. 





Figure 41 


A typical gearless elevator motor of the type commonly built 

several years ago. This view is from the commutator end. In 

comparison with some of the other illustrations, this view shows 
the changes in type of construction in a relatively short time 
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Electric railway motors are perhaps the most common 
example of this use. Here the motors are brought up to 
half speed while connected in series; then if a higher speed 
is desired, the motors are connected in parallel. The ar- 
rangement is simple and economical as it reduces acceleration 
losses. 

Motors operating in series should be connected rigidly 
by mechanical means, otherwise, the motors may not prop- 
erly share the load. 

Motors connected in parallel require similar characteris- 
tics. In general, shunt wound motors do not operate readily 
in parallel, compound wound motors are usually quite good. 

Electric Railway Motors—The series wound D. C. motor 
has long been used in this field of application with good suc 
cess. Its use in this connection is so commonly realized that 
it is mentioned here simply to make the discussion on motor 
characteristics more complete. 

Figure 40 shows the characteristics of speed and tractive 
effort for a typical railway series wound motor. These 
curves show that the motor develops the greatest tractive 
effort at the slowest speeds that exactly fulfill this require- 
ment for this particular type of service 

Elevator Applications—tThe field of elevator motor service 
is probably one of the largest and most important fields for 
the D. C. shunt wound motor. Reference was made in pre- 
ceding articles to the fact that the D. C. elevator installation 
provided the utmost in smoothness of acceleration and 
simple control. This reference was made in connection with 
the discussion of various types of alternating current motors 
for elevator service. 

In large office buildings of many stories, elevator installa- 
tions are required to handle a tremendous peak load of office 
workers and business men during certain hours of the day, 
between or before and after working hours, as well as to 
handle a normal load during working hours. For such in- 
stallations a service is required that can provide the maxi- 
mum in speed and acceleration for the peak loads, and yet 
at the same time, operate without discomfort to the 
passengers. 
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The gearless direct current motor with variable voltage 
control meets these requirements, at the present stage of 
electrical development, better than any other type of motor. 

As was mentioned before in connection with the discussion 
of alternating current elevator motors, the cost of the gear- 





Figure 42 
A view from the sheave end of the same motor as that illustrated 
in Figure 41. It will be noticed that this type of motor was con- 
structed with a cast base and heavy sturdy sleeve bearing. Thts 
construction was very satisfactory, and there are a large number 
of these motors in operation at the present time 


less elevator motor installation, with its accompanying motor 
generator set, separate exciter, control panels, and other 
auxiliary equipment is considerably in excess of the cost of 
an alternating current elevator motor installation. However, 





Figure 43 


This illustration shows a typical penthouse with a battery of 
gearless elevator motors and the control equipment necessary for 
them. In the background will be noticed the accompanying bat- 








tery of motor-generator sets. The set mounted directly back of 
the center aisle on the raised platform shows particularly well 
the separate exciter mounted on one end of the shaft of the set 




















































Figure 44 


The compactness of the modern gearless elevator motor is 

attained through the use of rolled and welded steel construction. 

The same strength is maintained throughout and the bearings 
may be ball or roller, set in a welded steel pedestal 


the advantages gained by using the gearless elevator motor, 
particularly in large installations usually offsets this first 
investment. In large office buildings, quick and convenient 
access must be available to every floor. The elevator in- 





Figure 45 


This illustration shows two motors of the type shown in Figure 

44. These motors are for 2 to 1 roping. For a given application 

the motor with 2 to 1 roping runs twice as fast as one with 1 to 1 
roping with the corresponding decrease in size and cost 


stallation, while a large item, does not bear a very large 
ratio to the total building costs. 

One of the developments that has kept pace with the ever 
increasing height of office and apartment buildings, is the 
gearless elevator motor installation, with its constantly in- 
creasing ranges of speed, refinements of control, and im- 
proved mechanical construction. The development of alter- 
nating current elevator motors has been along the same lines 
as discussed in previous articles. However, the A. C. motor 
application has inherent features that will not permit, at 
present, the same flexibility and smoothness as can be at- 
tzined with the gearless direct current motor. 

The gearless elevator motor consists of the motor, cable 
sheave, brake drum, and solenoid operated brake, designed 
and built as a unit, usually with two pedestal bearings and a 
base. The unit is mounted in the penthouse at the top of 
the building, directly over the elevator shaft. The cables 
that raise and lower the elevator cage, pass directly over the 
cable sheave that is part of the motor unit. The motor bear- 
ings, then, must take a very large part of direct thrust from 
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the elevator load, depending upon the total load and method 
of cable wrapping. It is essential that the motor be of 
sturdy construction. In addition, the electrically operated 
solenoid brake, brake drum, and brake shoes, must be prop- 
erly designed mechanically to have a large margin of safety 
over normal requirements. Ordinarily the function of the 
brake is only to stop the motor and its load, after the motor 
has reached the lowest speed the control provides, and then 
to hold the load. An emergency may require the brakes to 
stop the maximum load the elevator can carry while descend- 
ing. This factor enters into the design of this portion of 
the gearless motor unit. 


Welded Steel Construction in Gearless Motors 


¢ EVELOPMENTS have been fairly rapid in this field 
during the last few years. 

Figure 41 shows a typical gearless elevator motor such 
as was built a few years ago. This view is from the com- 
mutator end. 

Figure 42 shows the same motor viewed from the sheave 
end. 

These illustrations are shown in connection with this 
article to indicate the changes that have taken place in type 
of construction within a relatively short time. It will be 
noticed that this type of motor was constructed with a cast 
base and heavy sturdy sleeve bearings. This construction 
was very satisfactory and there are a large number of such 
units in operation at the present time. 

Figure 43 shows a typical penthouse with a battery of 
gearless elevator motors, with the necessary control equip- 
ment. In the background will be noticed the accompanying 
battery of motor generator sets; the set mounted directly 
back of the center aisle on the raised platform showing par- 
ticularly well the separate exciter mounted on one end. 
The separate exciter is an essential part of the variable 
voltage control as will be explained later. 

Figure 44 shows that the modern compactness of the gear- 
less elevator motor is attained through the use of rolled 
steel and welded steel construction. The same or greater 
strength is maintained by the use of steel throughout. The 
bearings may be either ball or roller bearings, set in a welded 
steel pedestal. This type of construction has come into 
general use recently. The use of steel has lightened the 
motor and made it much more compact without sacrificing 
sturdiness. This illustration supplies an excellent example 
of the trend in mechanical design in the motor field. 

Figure 45 shows a group of similar motors ready for ship- 
ment. These motors were built for 2 to 1 roping. For a 
given application, a motor built for 2 to 1 roping runs at 
twice the speed of a motor providing for 1 to 1 roping, with 
a corresponding decrease in motor size, and a reduction in 
the initial motor cost. 

Figure 46 shows a typical motor generator set for use in 
connection with control of the elevator motor. 





Figure 46 


A typical motor generator set of compact construction for use in 
connection with the conirol of elevator motors 
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in the Electrical Industry 


No. 19 of a Series of Articles on Common Materials 


Chromium plating is not at all new in industry but 
it is only within recent years that the process has been 
generally adopted by manufacturers 


By WILLIAM CRAWFORD HirSCcH 


a HROMIUM-PLATING as a commercially practical 
process appeared on the industrial scene at the 
psychological moment when the American manufac- 

turer began to realize the importance of breaking down 
sales-resistance by endowing his product with an attractive 
appearance. As so often happens when an industrial need 
makes itself felt, the wish for a coating for metal sur- 
faces that would be ornamental as well as protective syn- 
chronized with its fulfilment through the development of 
chromium-plating from the laboratory stage to that of 
economical mass production. 

Bunsen, inventor of a battery cell named for him, is 
generally credited with having been the first to accomplish 
the electrodeposition of chromium. That was about 75 
years ago. Until a few years ago, chromium-plating re- 
mained what it was in Bunsen’s day—a laboratory feat 
that could not be translated into commercial usefulness. To- 
day, thanks to intensive research by prominent electrochem- 
ists and the practical organization of the process by 
patentees, chromium-plating has attained a distinct field 
of industrial usefulness, not merely as a decorative finish- 
ing process, but in numerous applications as a means of 
imparting greater wear-resistance to working metal parts. 





Such electrical appliances as percolator sets like that shown 
above lend themselves very well to chromium plating. They 
take a beautiful finish and are virtually free from discoloration 
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Chromium occurs in nature only in combination with 
other elements, chromite being the only important mineral 
from which chromium is derived. Like in the eee: 
tion of metals generally, very slight quantities of chromium 
suffice for the covering of extensive surface areas, so that 
the growth of chromium-plating will never be adequately 
reflected in statistics of chromite oe By way of 
background, however, the sources of pply for the raw 
material from which chromium is seen may be briefly 
summarized. Rhodesia and New 
of the higher-grade chromite, American capital having 
an interest in the deposits of France's sulin in the South 
Pacific. While theoretically the United States has chrom- 

fl 


Caledonia yield most 


ite ore reserves exceeding 1,250,000 tons, chiefly in Cali- 


fornia and Oregon, domestic production came to an abrupt 
halt with the end of the European War, none of the de 

posits being high-grade and profitable operation in normal 
times being apparently out of the question. 

There has been marked diminution within recent years 
of high-grade chromite ores, and ores with a chromic 
oxide content of 46 to 47 per cent are considered satisfac- 
tory today by buyers who formerly would insist upon a 
50 per cent minimum content. The heaviest consumption 
of chromite is in the manufacture of ferrochrome in which 
alloy form chromium is introduced into steel as a hardener 
and as a means of making steel “rustless” or “stainless.” 
Refractories, especially super-refractories used for the lining 
of electric furnaces, account for the next largest consump- 
tion of chromite, followed by that which enters into the 
manufacturer of a wide range of chemicals, pigments and 
dyestuffs. 

Separation of the metal from the other constitutents of 
the chromite, yields brittle, glistening scales of grayish tin- 
white color. The fused metal is noted for its hardness. 
Electrical manufacturers know chromium best from its use 
as an alloy with nickel in the manufacture of heating ele- 
ments and resistance wire. 

Very early in the commercial career of chromium-plating, 
the metal’s relatively high reflectivity was recognized by re- 
flector manufacturers. In this property chromium is ex- 
ceeded only by silver. Whereas the latter has a tendency 
to tarnish easily and chromium retains its mirror-like bril- 
liance. This, together with the wear-resistance which the 
hardness of chromium-plate provides, first attracted the at- 
tention of the electrical industry to the advantages of this 
finishing process. Since then chromium-plating has come 
into vogue for, one might say, two distinctive purposes. 
Where it is desired to profit to the full from chromium’s ex- 
treme hardness, low co-efficient of friction, and resistance 
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to corrosion, a relatively heavy coat is deposited. This is 
the case when it is sought to minimize the effect of rubbing 
wear in working parts, such as in fan-blades, etc., or to 
lengthen the useful life of moulds, dies, tools, etc. Where 
decorative effect is the principal. objective, chromium is 
plated in a thin coating over nickel-plate or directly over 
copper, nickel-silver and kindred alloys. 


Whereas in the earlier stage of the commercial develop- 
ment of chromium-plating it was frequently stated that the 
process doesn’t differ materially from the electrodeposition 
of other metals, the danger of such an analogy is now 
pointed out by those who speak from actual experience. The 
high current density necessary is only one factor which 
sunders chromium-plating from the general run of electro- 
plating. Changes in the bath or anode during electrolysis 
are not visible to the operative, but call for chemical con- 
trol. Temperature and amperage of the bath must be more 
closely watched than in plating with other metals. In 
brief, authorities are agreed that chromium-plating re- 
quires not merely somewhat different equipment to over- 
come the action of the chromic acid, but that technical 
supervision or tutelage of a higher order is essential to 
success. 

The chromium-plating bath consists of chromic acid and 
other chemicals, working formula and solutions forming 
part of important patents under which licenses to users 
are issued. This holds true also of the anodes. It may 
be stated, however, that in the development of chromium- 
plating, iron has been tried out as anode material by the side 
of chromium and lead. When chromium is electrodeposited 
upon an electrolytic coating of nickel or some other metal, 
the result is the same as if the cathode consisted entirely of 
that metal, the surface and not the composition of the metal 
body influencing the chromium plate. 

Forethought on the part of the electrical designer and 
consultation with chromium-plating specialists while the de- 
sign of an electrical appliance or apparatus can still be 
modified without entailing costly changes in dies, etc., will 
go far toward overcoming the limited throwing power of 
chromium-plating solutions which makes the use of the 
process for ware with highly irregular surfaces unneces- 
sarily expensive. When it is intended to chromium-plate an 
article, it should be designed with that finish in mind. In 
many cases, irregularity of surface is predicated on nothing 
more than the striving after an out-of-the-ordinary effect. 
With chromium-plate supplying all the ornamentation 
needed, recesses and reliefs, when their intent is merely 
decorative, can be dispensed with. 


Constant progress, however, is being made in broadening 


the chromium-plating process and pieces are being plated 
today which in the earlier stages of development were 
thought to be without the range of the process. Arrangement 
of the ware to be plated, the racks, and anodes, so as to 
obtain the greatest possible uniformity of the current den- 
sity over the cathode surface, has been brought up to a fine 
art, and here again the specialist in chromium-plating has 
developed a technique that attains very frequently satisfac- 
tory results with difficult shapes of which the general plated 
would make a sorry botch job. 

In mass production, efficient types of conveying plating 
machines have been developed. These lift the work from 
one tank into the next by means of automatic guides, pre- 
paratory cleaning and rinsing being accomplished in the 
first tanks, that with the plating bath coming next and this 
in turn followed by a water rinse tank. Most thorough 
cleaning, whether carried out in automatic type plating ma- 
chines or otherwise, is of the greatest importance prior to 
chromium-plating, the formation of unwelcome chromic 
salt in the initial stages of electrodesposition being avoided 
when the “work” is clean before it enters the plating bath. 

In the earlier days of chromium-plating, technical in- 
vestigators laid some stress on the relatively high power 
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consumption entailed in the process. It is quite true that 
power consumption in chromium-plating is high in com- 
parison with that required for the electrodeposition of other 
metals, but commercially, especially in mass production, 
power consumption is after all only a minor cost factor. 
Chromium-plating, by way of decorative finish or protective 
coating or both, adds, of course, something to the cost of 
a product, but in addition to enhancing saleability and 
serviceability there are offsetting economies as a good deal 
of extra buffing and polishing and, in some cases, non- 
metallic finishes over plate can be dispensed with. 

The electrical manufacturer's interest in  chromium- 
plating, as has been previously intimated, is two fold: as 
a finish for his product and as a preservative for his dies 
and moulds. Chromium-plating prolongs the life of moulds 
used in the forming of insulating parts from phenol-for- 
maldehyde resins and kindred compounds. In the die-cast- 
ing of parts for domestic, industrial and office appliances, 
chromium-plating adds to the resistance of dies to abrasion 
under strenuous use. Manufacturers of illuminating glass- 
ware can considerably lengthen the life-span of their press- 
ing moulds by chromium-plating them. The same holds 
true of dies for wire-drawing. An interesting phase of the 
utilization of chromium-plating is in the reclaiming of 





Here ts another electrical product that is now being finished by 
chromium plating. Heat has very little effect upon such a finish, 
and the appliance may be highly polished 


undersize parts that call for high precision in dimensions. 
Limits in chromium-plating can be held to very narrow 
tolerances, to within 0.0001-in. Chromium-plating, there- 
fore, can be regulated to bring undersize parts up to the 
right thickness or diameter. 

According to recent press reports, an efficient process has 
been developed for the chromium-plating of aluminum along 
commercially practicable lines. If these reports prove cor- 
rect, a still greater field of utilization in electrical man- 
ufacturing awaits the electrodeposition of chromium be- 
cause in many applications aluminum’s light weight plus 
chromium’s resistance to tarnish will prove an ideal com- 
bination. 

Although barely more than five years old, commercial 
chromium-plating has forged steadily ahead with the re- 
sult that there are today several hundred specialty estab- 
lishments aside from manufacturing plants whose volume 
is such that they can profitably operate their own chromium- 
plating departments. It depends altogether upon the quan- 
tity requirements whether operation of a chromium-plating 
department by the electrical manufacturer or the giving out 
of the work to a chromium-plating specialist is the more 
advantageous. Owners of chromium-plating process 
patents license both jobbing and consuming plants and 
furnish the necessary technical supervision. 
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Steel 

Felt 

Steel 
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Steel 
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Antifriction Bearings 
(Continued from page 50) 


conditions is materially less than for solid or semi-fluid 
friction and represents the minimum obtainable for plain 
bearing operation with entire absence of wear of journal 
and bearing. 

In order to produce fluid friction it is necessary to main- 
tain the journal in floating position through a supply of a 
sufficient quantity of lubricant under pressure. This can 
be accomplished in the following manner: 

(1) By means of special pumps forcing the oil into 

the clearance space between journal and bearing. 
This is done in connection with thrust bearings. 

(2) By means of continually changing the direction 

of the bearing load thereby inducing a pumping 

action which keeps the clearance space filled with 
oil. 

(3) By means of pumping action of the journal sur- 
faces proper due to lubricant viscosity and the for- 
mation of a wedge shaped lubricant film between 
journal and bearing. 

Fluid friction increases with increasing viscosity of the 
lubricant, with increasing velocity of the rubbing surfaces 
and with decreasing pressure upon the projected bearing 
area. Viscosity of a fluid is the measure of its internal 
friction. Viscosity is measured by observing the time re- 
quired for a certain volume of the liquid or fluid to flow 
under definite conditions of pressure and temperature 
through a given short tube with a small diameter. The 
viscosity of lubricating oils decreases with increasing bear- 
ing temperatures and varies considerably for different lub- 
ricants. 

The viscosities of different fluids compared with that of 
water of 68 deg. Fahr. are shown in the following table: 


Fluid Comparative Viscosity 


SRMER ..cevieeen we Cee See pas ce we 1 
AU MUCTMAOOL ~ ison o5s sakes eobaaeed eae 1/200 
Ra Scales swbictiee eee Sues tess hla 
PRON 6 Se Coors bt eke Seon SES 
maameral Ol. . os cn asecees esc es ss 150-300 
SUMMA NER, ace aiid Sip gcd tirle arconiale wicia toes 10-20 
PRR E PL i dsa sodas & ales ov sels kin oes 50-100 
EE RI Sakon ore ooh dew eee 550 

The conditions under which a lubricant film is formed 


through the pumping action of the journal surfaces proper 
are formulated by the hydro-dynamic theory of bearing 
lubrication. This theory was originally formulated by Pro- 
fessor Osborne Reynolds in 1886. It has received certain 
modifications based upon the experimentations of Kings- 
bury, Tower, Goodman, Lasche and others, and the latest 
revision of the theory has been by Guembel. In order to 
obtain perfect lubrication or, in other words, fluid friction, 
it is necessary according to the hydro-dynamic theory of 
bearing lubrication, that the film between the sliding bear- 
ing surfaces be wedge shaped. (See Figure 1). 

In Figure 1 R represents the resultant force exerted by 
the journal upon the oil film, the arrow indicates the di- 
rection of journal rotation; the eccentricity is the distance 
between the centers of journal and bearing. The action 
its rotation due to the adhesion of the 
lubricant and the journal pressure is to draw oil from the 
region of least pressure and to carry it within the region 
In other words, the lubricant travels 
from the blunt to the thin edge of the wedge. The lubri- 
cant pressure created through this pumping action causes 
the journal to be lifted from the bearing when a certain 
speed has been reached, provided there is a sufficient vol- 
ume of oil available and the clearance between journal and 
bearing prevents metallic contact. 


of journal during 


of greater pressure. 
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Figure 2 shows the pressure variation in the oil film 
of a journal bearing for different bearing pressures and 
for two different methods of oil circulation. The factors 
which determine the possibility of maintaining the lubri- 


cant film between journal and bearing are the following: 


(1) The intensity of pressure on the oil film. 
(2) The sliding velocity of the bearing surfaces. 


(3) The characteristics of the load at high speed. 

(4) The method employed for introducing, dis- 

tributing, carrying away and cooling the lubricant. 

(5) The characteristics of the bearing surfaces, i.e., 

their finish (whether new or run in) and the ar- 
rangement of the oil grooves. 

(6) The clearance between the journal and the bearing. 

(7) The viscosity of the lubricant under the prevailing 

operating conditions of the bearing (temperature). 

rhe intensity of the pressure on the oil film depends 
upon the pressure upon the projected bearing area of the 
bearing, the point or points of application of the load on 
the journal relative to the bearing, the stiffness of the bear- 
ing support as well as of the journal, the rubbing velocity, 
the viscosity of the lubricant and the clearance between 
journal and bearing. 

Owing to oil leakage at both ends of the bearing, caused 
by the necessary clearance between journal and bearing, 
the pressure intensity on the oil film decreases from a 
inaximum at the center to zero at the ends. In Figure 2 
the film pressures at the center and a position midway 
between center and end of a bearing are shown. 

Figure 3 shows the reduction in oil film pressure toward 
the bearing ends according to different authorities. It will 
he readily seen from this diagram that the carrying cap- 
acity of a journal bearing is only a part of what it would 
be if it were possible to keep the ends closed so as to main- 
tain the same oil film pressures along the entire length of 
the bearing. The sliding velocity of the bearing is of im- 
portance for the maintenance of the oil film since there 
is insufficient pumping action below certain speeds to pro- 
vide the oil pressure necessary to build up the film. 

The load characteristics at high speed are of decided in- 

fluence upon the maintenance of the oil film. As long 
as a journal operates inside the first critical speed range 
of the rotor there is no danger of film rupture (provided the 
speed is sufficiently high to form the film). When passing 
through the critical speed range, however, the shaft begins 
to vibrate and distort which, owing to the necessary limi- 
tation of the clearance between journal and bearing, will 
local contact sliding surfaces. This re- 
duces rupture of the oil film and consequent introduction 
of boundary friction with resultant temperature rise. This 
in turn reduces the viscosity of the lubricant and therefore 
the resistance of the film against rupture. To prevent this 
metallic contact with increased friction and necessary wear 
it is imperative to equip high speed bearings operating at 
speeds above the first critical with circulating lubricant 
pressure feed which also provides a means to carry away 
the heat generated in the bearing. The methods of intro- 
ducing and distributing the oil have a decided influence 
upon the maintenance of the desired oil film. 
Figure 2 shows the very considerable drop in oil film 
pressure for two different schemes of circulating the oil 
in a journal bearing. The closed bearing with oil inlet 
and outlet at the same point of lowest pressure produces 
film pressures practically twice as high as for a bearing 
with oil inlet and outlet at opposite sides of the bearing. 
The cooling of the bearing or the lubricant is likewise 
of importance because of its effect upon the viscosity of 
the lubricant. 

The condition of the bearing and journal surfaces are 
bound to influence the formation and maintenance of 
the oil film, although the materials of journal and bearing 
as such have no influence whatever upon the film or the 
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fluid friction in the film. New bearing surfaces, improperly 
scraped or burnished are bound to cause metallic point or 
surface contacts which rupture the film, and this condition 
will persist until the surfaces are run in, that is, the in- 
equalities worn off. Circulating pressure lubricating sys- 
tems will assist in carrying away the worn metal particles, 
which should of course be prevented from being returned to 
the bearing by means of suitable strainers. Oil grooves im- 
properly located, i.e, away from the zones of minimum 
film pressure will cause a drop in oil film pressure with 
consequent rupture of the film. 

In Figure 4 the dotted line shows the oil film pressures 
along an open journal bearing without oil groove, while 
the full lines indicate the oil film pressures with an oil 
groove at the point near the maximum oil film pressure. 
The clearance between journal and bearing is of decided 
influence upon the maintenance of the oil film. The relative 
displacement of bearing and journal centers increases with 
increasing speed and decreasing viscosity and decreases 
with increasing load. With insufficient clearance the journal 
rising upon the oil film will begin to touch the bearing 
at the opposite side with resultant boundary lubrication and 
wear. This necessitates proper safeguards against shaft 
deflection and misalignment of the bearings in excess of 
the clearance spaces available for the journal within the 
bearing. Self-aligning bearing seats will be found of ad- 
vantage in this connection. 

Lubricants having low viscosity, in other words those 
which flow readily, produce lower fluid friction in the bear- 
ing, but they require, on the other hand, a higher surface 
velocity to form the required wedge shaped film. Lubricants 
of low viscosity are therefore desirable at high surface 
speeds provided the semi-fluid frictional condition during 
the starting period is safeguarded by the employment of 
pressure feed oil circulation or the selection of suitable 
journal and bearing materials. 

It is therefore quite feasible to use water as lubricant 
under service conditions where oil lubrication would pre- 
sent considerable practical difficulties. It is only neces- 
sary to protect the shaft against corrosion and to employ 
bearing materials of satisfactory solid or semi-solid fric- 
tional characteristics. Hardwood with and without graphite 
or oil impregnation, metallic bearings with graphite inserts, 
rubber, etc., are satisfactorily used in conjunction with 
water as lubricant. 

In this connection it is interesting to note that even air 
can be made to form a wedge shaped film in bearings, 
which has been experimentally demonstrated by Professor 
Kingsbury. Having described the characteristics of the 
different types of friction existing in plain bearings, the 
author will proceed in his next article to deal with the 
description of the various plain bearing types available to 
the designer of electrical machinery. 


Radio Production 
(Continued from page 31) 


position with the terminals making connection with spring 
contacts. Each complete assembly, the completed chassis 
and socket power unit is now ready for assembly into the 
cabinet. These cabinets are inspected at various points 
along inspection benches to the packers, and upon being 
received from the manufacturer, before the assembly is 
inserted. 
The cabinets are placed on a gravity roller conveyor 
leading to the final cabinet assembly, in which the leads 
from the chassis cable are attached to the terminal board 
of the supply power unit in their respective positions. They 
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are then placed in the cabinet, the screws tightened, 
escutcheon and name plates applied, and the switch and 
volume control plates are assembled in their proper location. 

The complete receiver is then given a rigid final test, 
being checked for sensitivity, and the voltages of the socket 
power unit terminals are checked. 


VARIABLE CONDENSER 
PLATE AND SHAFT ASSEMBLY 








7 
B \ Cc 
ENLARGED VIEW VARIABLE 
OF SLOTS IN SHAFT CONDENSER 
PLATE 











Some method of identification is obviously necessary in 
order to keep the various test and inspection operations in 
sequence and avoid confusion with rejected units at the 
various inspection and test stages on the assembly floor. 
This is accomplished by means of a three stub tag, which 
is placed on the units by the first assembly inspectors. This 
tag lists the routine inspection and test operations per- 
formed on each unit, and each inspector or tester, after 
completing his or her work, initials the corresponding 
operation listed on the tag, provided the unit is passed. A 
serial number of the chassis, and this tag accompanies the 
unit through all operations. It is a function of the final 
inspector to see that all inspection and test operations have 
been properly signed for, after which he initials and re- 
moves the first stub, which is filed by serial number for 
future reference. The second stub is removed by the 
packer. The third stub is placed on the outside of the 
shipping container by the packer, and is removed and filed 
according to shipments and destination, at the time the 
receivers are loaded in cars for shipment. By this system, 
a definite record is maintained by serial number, of the 
inspectors and testers, and any complaints that may be 
made by serial number can be brought to the attention of 
the responsible parties. 

Still further precautions are taken to prevent occasional 
errors creeping into production and getting into the hands 
of distributors and dealers before they are detected. <A 
proving room, located several miles from the factory, pro- 
vides facilities for collecting engineering data, as well as 
giving the apparatus an actual performance test. A_per- 
centage of each day’s production, selected at random, com 
pletely packed for shipment, is moved to the proving room 
where it is removed from the shipping container and care- 
fully checked for errors in packing. The receiver is given 
an inspection and then tested for performance and opera- 
tion on an engineering test basis. The receiver is also 
tested on actual broadcast reception, duplicating as nearly 
as possible the conditions which the ordinary purchaser 
would encounter and experience upon the installation of 
the receiver in his home. If the percentage of the day’s 
production is found satisfactory in all respects, the entire 
production is released for shipment. 


ere. 
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J-M Moulded Ebony Insulation banishes 
breakage on LARGE Insulating Bases 


ee bases and parts of Moulded Ebony Insula- 


tion are now obtainable in sizes as large as 500 
square inches surface area. Manufacturers of knife switches, 
















materials now in use. 


conditions. 


4 Johns-Manville 


J-M MOULDED EBONY INSULATION 


Johns-Manville engineers will be 
glad to suggest the use of this mate- 
rial where it can do the job better and 
more economically than the material 
you are now using. 


starters or panel mounted control equipment will welcome 
J-M Asbestos Ebony Moulded because it eliminates the 
necessity of machining holes, counter bores, and slots, 
eliminating the breakage hazard during fabrication of other 


J-M Moulded Ebony has high dielectric strength, is light 
in weight and has the special advantage that it is moisture- 
proof. It is free from laminations, and will not warp or 
shrink, crack or buckle, rot or rust under extreme service 


JOHNS-MANVILLE CORPORATION 
New York Chicago Cleveland San Francisco Toronto 
(Branches in all large cities) 
Please send me booklet describing J-M Moulded Ebony 
Insulation for electrical bases and parts EL-IA 


ae 


Pinar cvecucs ; 
Company........ stksenhededéexvadeetadeaeeeskonen 


Address..... 





















Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 


out policies and plans for production and marketing 
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Effect of Price Cutting Upon 
Sales Volume 


Of 849 manufacturers covered by the 
Federal Trade Commission in its investi 
sation of resale price maintenance, 53.3 
per cent definitely stated that, when deal- 
ers cut the price of a manufacturer’s prod- 
uct, its distribution 
cent stated that there is no appreciable ef- of coal to 
fect on volume, and only 7.5 per cent in-_ electrical 
dicated an increase in volume from dealer 
price cutting. This attitude varied, how- 


is decreased, 39 per 


energy. 


ers, 60 per cent thought that dealer price 
cutting had no effect, and the boot and 
shoe manufacturers were of the same opin 
ion. Manufacturers of silverware and au- 
tomobiles said that dealer price cutting re- 
duced volume. 

Price cutting of competitive products by 
dealers does not their 
own products, according to 19.3 per cent 
f the manufacturers, but 45.1 per cent 
stated that sales are decreased by 
such actions; 35.6 per cent failed to re- 
ply definitely on this point. 


decrease sales of to $5,264,642. 


their $173,843; receiving 


105.097. 


Increase in Fuel Savings 
by Public Utilities 


Since 1928 the electric light and power 
industry in this country has saved approxi- 
mately 180,000 tons of coal through im- 
proved facilities, larger units, interconnec- one of the 
tion and greater efficiency. 
quired nearly three and one-quarter pounds 
a kilowatt-hour of 
This 
two and one-half pounds by 1922, and in 
1928 it had decreased 
ever, for among the tobacco manufactur- new low of one and three-quarter pounds. ¢Trs 


generate 


Exports of Radio to Canada 
in 1928 


Exports of radio sets and parts from this 
country to Canada during 
Of this amount, radio trans- 
mitting sets and parts contributed $255,434; 
radio receiving sets, $2,449,666 ; 
set components, $1,- 
280,602, and receiving set accessories, $1,- 


R. M. A. Advises Elimination 
of “Man-Made Static” 


How to eliminate “man-made static” 
which causes so much unnecessary inter- 
ference with radio reception and which is 
major problems facing the 
radio trade is explained fully in the latest 
edition of the “R. M. A. Better Radio 
Reception Manual”, recently published by 
the R. M. A. engineering division. Radio 
retailers will find the manual of incal- 
culable value in impressing their custom- 
with the fact that the radio indus- 
try is leaving no stone unturned to make 
radio reception as clear and as enjoyable 
as is humanly possible. 


In 1919 it re- 


had dropped to 


still further to a 


The new manual gives detailed informa- 
tion as to the various appliances which are 
liable to cause interference, how the cause 
of the noise can be located and, finally, 
how the noises can be eliminated through 
the installation of various types of filters. 
The price of the manual is twenty-five 
cents, and copies may be obtained from the 
Radio Manufacturers Association, 32 W. 
Randolph Street, Chicago, III. 


1928 amounted 


radio tubes, 








That “Last Ounce” 


(Continued from page 54) 


ment. The list includes all foremen and department 
heads, the assistant superintendent, the office manager, 
the production engineer, the master mechanic, and two 
interesting individuals known in the Westinghouse organ- 
ization as the quality engineer and the shrinkage engi- 
ncer. 

Some of these men—the assistant superintendent, for 
proportion to the total standing of 


as against total bogey. 


instance—profit in 
the plant 

Others 
rewarded in accordance with the showing in the particular 
bogey on which they are at work. 


obviously the shrinkage engineer is one—are 


Each man can earn, as bonus, up to 25 per cent of his 
regular salary. And taking the group in the eight plants 
as a whole it is now getting about 70 per cent of this 
What this means to the Westing- 


reader 


possible maximum. 


house company in savings, let any guess. On 
one item alone, ratio of actual expense to budgeted ex- 
pense, one plant has shown a saving of $20,000 in six 
months of the present year. 

In the payment of these bonuses, there are no “‘ifs, 
and buts.” 


turnover record, it is up to those in charge to find some 


ands, 
If peculiar local conditions upset the labor 


Way to offset those local tendencies if they want to earn 
Or if a particular large order upsets the delivery 
schedule and bring in a blue or red star for Customer 
Delivery. 

Results count, and nothing but results. 

lo the electrical manufacturing organization, large or 
small, which is contemplating a set-up for 
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bonus. 


similar 


Measuring Management, Westinghouse Lamp executives 
would say: 

First, decide what are your cornerstones of Manage- 
ment. (They may be the same as ours, or they may be 
very different.) 

Second, work out a measure for successful performance 
in each. There is nothing but what can in some fashion 
be measured relative to something else. 

The next step, judging by Westinghouse experience, 
would be to form a temporary committee of the execu- 
tives who will be responsible for the success of the plan, 
and get them to work out the details together. In West- 
inghouse’s case these were the eight plant superintendents, 
with representatives from the general manufacturing 
office. In a single plant the committee might be the five 
most responsible line and staff men. 

A meeting such as this is no tea party. 
is going to amount to anything. Unless individual view- 
points of executives with differing responsibilities are 
fairly and fully brought out, the new set-up will be a half- 
way job to begin with, and perhaps unpopular when it 


gets going. 


That is, if it 


This doesn’t mean that the whole structure 
left to the committee to work out. “Too many cooks— 
The general outlines and a good many of the details will 
have been worked out in advance by someone represent- 
ing the chief manufacturing executive. 


must be 


” 


jut that some- 
one, or the chief executive himself, must be prepared 
to draw out individual ideas and then either to accept 
modifications of his own ideas or “sell” his own ideas 
to the group. Unanimity is improbable, and probably 
undesirable. But at least the new project should have the 
proper baptism in a flood of ideas, so that each member 
of the committee will feel that it is in part his “baby.” 
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Or 


large or smal. 
users 


The Macallen organization is so arranged that 
it serves large or small users of mica or mica 
parts with equal facility. 


Our machine equipment, of our own design 
and miake, was built especially to cope with 
the diversified requirements of all kinds of 
businesses, massive or modest. 


There is no lost motion! All orders are 
promptly attended to and, if in stock, are 
shipped immediately. Special orders also get 
prompt tooling and manufac- 
turing attention. 


And this service includes every- 
thing from a tiny commutator 
segment to a large intricate 
formed mica piece. 


MICA” SAYS 
MICAH 


We are pleased at all times to 
offer our engineering services 
to any user or prospective 
user of mica. 


| /S\YMACALLEN 


COMPANY 


cucaco BOSTON 27 MASS. cxveuax 





































Electrical -Adanut acturing News 


A department containing news, and descriptions of new materials, parts and 


devices for the manufacture and repair of electrical products 
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Golden Jubilee 
Occurs October 21 


fiftieth 
Edison’s successful completion 


Climax 


Light’s 


October 21, the 
Thomas A. 
of his experiments with incandescent lamps 
will bring to a close the world-wide cel« 
bration of Light’s Golden Jubilee 
has been in progress since early June. On 
the attention of the world will 
Dearborn, Muich., 
reconstructed, as a per 


anniversary ot 


which 


this night 
be focused on where 
Ford has 
petual monument to his friend Edison, the 
Menlo Park of 1879. 

The program itself at Dearborn on Oct 
21 is modest. Members of the party will 
be brought from Detroit to Dearborn dur- 
ing the afternoon traveling on a fifty-year- 
old train. During the day the Edison 
School and Museum will be toured along 
with the typical American village, a part 
of the Ford museum. A banquet will be 
served to guests in the early evening at 
Independence Hall. 

Following the banquet, the group will 
retire to the Menlo Park laboratory where 
the climax of the great celebration will 
occur. There, in company with the distin- 
guished men and women in his original 
laboratory, Thomas Alva Edison will re- 
construct the lamp of fifty years ago and 
make the electrical connection which will 
cause it to light. The reenactment of this 
momentous occasion will be shared not only 
by the gathering in the laboratory, but also 
by an interested public for whose benefit 
a radio description will be broadcast. 

In addition to the great celebration at 
Dearborn, arrangements have 
for local observance throughout this coun- 
try and in many distant lands as well. 
Street parades, lighting festivals, flood- 
lighting of public buildings and dwellings 
will be the order of the day and evening 


Henry 


been made 


Radio Men Name Atlantic City 
for 1930 Trade Show 


The largest industrial gathering of th 
United States, the annual convention and 
trade show of the Manufacturers 
Association, which attracted over 32,000 
persons of the radio industry to Chicago 
last June, is scheduled to be held in 1930 
at Atlantic City, 


Radio 


according to announce- 


ment today by Jesse B. Hawley of St. 
Charles, Illinois, chairman of the show 
committee of the R. M. A. 

The show committee met in New York, 
Sept. 26, and decided unanimously upon 


Atlantic City for the 1930 meetings. Chi 
cago, where the R. M. A. show has been 
held for the last Cleve- 
land were strong competitors against At- 
lantic City. The committee’s recommenda- 
tion is subject to approval, which is ex- 
pected to follow, by the R. M. A. board of 
directors. 

Atlantic 
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three years, and 


City won because it was be 


And Both Are Called 


“Transformers” 


7 WO specially built transformers 
by the 
Westing 


were turned out recently 
Sharon, Pa., works of the 
muse Electric & Manufacturing 
Company—one for use by the Penn 
Power & Light Company 


other for use by the diminu- 


sylvania 
and the 
tive citizens of the community of 
Lilliput. Note 


ton transforme? 


how the giant 300- 


oo A a a 
shown below awarts 


the average sise man who ts standing 


alongside 
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lieved desirable to transfer the radio gath- 
ering to the east after three years in the 
west, and also because of the splendid con- 
vention, exhibition and broadcasting facili 
ties of the new $14,000,000 civic auditorium 
at the seashore resort. 

The trade 
probably be held in 1930 around June 1, 
the exact date to be selected later to avoid 
conflicts with meetings of other trade or- 
ganizations. 


convention and show. will 


N. E. L. A. Selects West Coast 
for 1930 Convention 


the Na- 


The next annual convention of 


tional Electric Light Association will be 


held during the week of June 16, 1930, in 
San Francisco, was the decision reached at 
a meeting of the N. E. L. A. 
committee at Chicago, Sept. 18. 

The question of whether or not an ex- 
hibition conducted in 
with the convention has not yet been de- 
cided. It is understood that the manufac- 
turers have expressed the willingness to 
provide exhibits, and the 
anxious to have a show if suitable accom- 
modations can be obtained. At the present 


executive 


will be connection 


association is 


HAT is said to be 
the tiniest trans- 
former ever built weighs 
but a few ounces. The 
fair miss above easily 
holds it in her palm 





time consideration is being given to the 
erection of a temporary exhibit hall adja- 
cent to San Francisco’s civic auditorium. 





General Motors About to Enter 


Deal with R. C. A. 


Following the entry of General Motors 
into the electrical equipment field through 
the purchase of North East Electric Com- 
pany, Rochester, N. Y., in a $13,000,000 
transaction, it was reported in New York 
recently that General Motors would soon 
officially announce its entry into radio. 
General Motors recently purchased Day- 
Fan Electric Company and hereafter Day- 
Fan receivers will be known as a product 
of General Motors. 

It is expected that with General Motors’ 
début in radio will come an announcement 
of a General Motors-R. C. A. deal, in- 
volving the formation of a new radio man- 
ufacturing company, capitalized at $10,000,- 
000, voting control of which will be vested 
in General Motors, while R. C. A. will 
own 49 per cent of the stock. It is believed 
that each company will provide half of the 
initial capital. The proposed manufactur- 
ing subsidiary of the two companies will 
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Quantity production need not lower quality 


..» STEWART-WARNER proved that with 
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Write for this free booklet— 
“Do It With Durez.” Con- 
tains complete information 
about Durez—physical and 
dielectric properties, color 
ranges, and scores of possible 
applications. 


Durez 


EVEN today, this false reasoning crops 
up: You can’t produce on a large scale 
and still keep quality high. Wrong! You 
can...with efficient methods, of course... 
and the right material! Stewart-Warner, 
world’s largest manufacturers of automo- 
tive accessories, produce a tremendous 
quantity of each product. Does their repu- 
tation for quality sufferP One look at the 
new neon tube stop-light will answer that! 
They used Durez! 

Durez is quick and easy to mold. It 
fuses with marvelous rapidity. And when 
it comes from the mold, the part is fin- 
ished! No tooling is necessary, no bur- 
nishing, no polishing. Finished—in one 
operation! In that operation, holes can be 
made, studs imbedded, lettering and bev- 
eling cared for. And one, ten, or a million 
parts will be exactly the same—without 
variation. 

But Durez offers more than production 
economies. Durez is tough, hard, strong. 
Durez is proof against corrosion and rust; 
against heat, acids, oils and moisture. It 
has high dielectric strength. And Durez 
is beautiful! This perfect molding com- 
pound comes in many attractive colors 
that can be pebbled, blended, mottled or 
striated. 

What material are you using? Are you 
sure it is the best for the purpose? Investi- 
gate Durez. Our engineering and labora- 
tory staff will gladly co-operate with you 
on any experimental work or production 
problem. General Plastics, Inc.,109 Walck 
Road, North Tona- 
wanda, New York. 
Also New York, 
Chicago, San Fran- 


cisco, Los Angeles. 
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distribute its products through the various 
retail distributing outlets of General Mo- 
tors, including the Delco-Remy and Frig- 
idaire units. 

The entry of General Motors into radio 
will tend to even the seasonal character of 
its merchandising. The spring and summer 
automobile selling season will logically bal- 
ance the fall and winter radio selling ac- 
tivity. 


Radio Tube Base Standard 
Approved by A.S.A. 


A national standard for radio tube bases 
has just been formally approved by the 
American Standards Association following 
the preparation of the standard by a tech- 
nical committee under the chairmanship of 
Dr. Alfred N. Goldsmith, vice-president of 
the Radio Corporation of America. This 
is the first authoritative national standard 
for radio equipment. The Institute of 
Radio Engineers and the American Insti- 
tute of Electrical Engineers are playing a 
leading part in the standardization work. 

The standard provides that the large pins 
of the tube bases shall be 0.156 inches in 
diameter, and the small pins 0.125 inches in 
diameter. This applies to both the large 
and small types of tubes. The standard 
also provides that the diameters of the pins 
must not be more than 0.003 inches larger 
or smaller than the normal. Standards are 
also set up for the dimensions of the bases 
and the position of the pins. The large 
pins, it is stipulated, shall connect with the 
filament. The standard states which small 
pin shall connect with the plate, and which 
with the grid. 

Nineteen national organizations are rep 
resented on the radio committee which is 
preparing unified national standards for 
radio apparatus under the auspices of the 
\merican Standards Association. In ad- 
dition to standards for vacuum tubes, the 
committee is working on standards for 
transmitting and receiving sets and instal- 
lations, component parts and wiring, 
tro-acoustic devices, and power supply and 
outside plant. 


elec- 


Electrical Export Rise Shown 
in Latest Figures 


Exports of electrical apparatus from the 
United States during July, 1929, totaled 
$12,891,948, as compared with $9,919,988 
during the same month of 1928 according 
to figures released by the Electrical Di- 
vision, Bureau of Foreign and Domestic 
Commerce, Department of Commerce. [x- 
ports during the first seven months of this 
year amounted to $83,669,418, as compared 
with $63,186,854 for the same period a year 
ago. 

Refrigeration sets up to one-quarter ton 
capacity, totaling $1,020,891, represented 
the greatest export sum for any single 
classification during July. Radio receiving 
sets, total $767,394, stand second; insulated 
copper wire and cable, total $504,612, third; 
stationary motors, one to two hundred 
total $449,585, fourth; and 
equipment, other than instru- 

switchboards, total $413,063,- 


horsepower, 
telephone 
ments and 
fifth. 
Canada again stood first during July as 
the favorite destination for American elec 
trical exports, total $3,876,794. The largest 





NEMA Meeting in Session 


Election of officers, board of gov- 
ernors and section chairmen, as well 
as addresses by a number of promi- 


nent speakers featured the annual 
meeting of the National Electric 
Manufacturers Association which 


was held at the Wardman Park Ho- 
tel, Washington, D. C., and which 
| was about to begin when this issue of 
ELECTRICAL MANUFACTURING went 
to press. 

A complete account of the meet- 
ing, the new officers and also the re- 
sults of the trade practice confer- 
ence schedule will appear in the No- 
vember issue of ELEectricAL MANU- 


FACTURING. 








single electrical item imported into the 
United States during July came from 
Japan: 5,056,360 miniature carbon fila 


ments for electric lamps, value $139,325. 





Marion Insulated Wire Purchased 


by Anaconda Wire & Cable 


The assets of the Marion Insulated Wire 
& Rubber Company, Marion, Ind., have 
been purchased by the Anaconda Wire & 
Cable Company, according to a recent an- 
nouncement. In the future this mill will 
be operated as the Marion Mill of the Ana- 
conda Wire & Cable Company with J. F. 
\uten as manager. The Marion Company 
has been manufacturing a complete line of 
rubber insulated wire and cable as well as 
parkway and varnished cambric 
over a period of many years. It is under- 
stood that the present plans indicate a large 
expansion of the present Marion manufac- 
turing facilities. 


cables, 


Cleveland Chosen for Meeting 
of Battery Manufacturers 
Manufacturers of storage batteries will 
be afforded an opportunity to meet and dis- 
cuss with each other the various problems 
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now facing the industry at the annual 
meeting of the National Battery Manufac- 
turers Association. W. J. Parker, com- 
missioner of the association, has completed 
arrangements at the Hollenden Hotel, 
Cleveland, for the official headquarters 
during the convention which will be held 
Oct. 24 and 25. The program committee 
is now at work on an interesting business 
program for the two-day session. Several 
members of the United States Chamber 
of Commerce, as well as other prominent 
speakers, are to be present, and various 
technical subjects will be discussed as well 
as the problem of standardization. 


Industrial Heating Specialties 
Manufactured by New Firm 


Lydon Brothers is the name of the new 
firm manufacturing industrial ovens and 
industrial heating specialties at 229 Colden 
St., Jersey City, N. J. The company was 
formed by Timothy Lydon, formerly with 
the Young Brothers Company, Detroit, 
manufacturer of the same type of equip- 
ment. He was a member of the Young 
Brothers drafting staff for a time and 
later was appointed district man- 
ager in the Cleveland territory. For the 
past two years he was general manager 
in charge of sales as well as engineering 
and manufacturing for FE. E. Steiner & 
Company, Newark, N. J. He has had 
considerable experience in the industrial 
oven and heating and ventilating fields. 


sales 


Youngstown Steel & Tube Co. 
Honors J. A. Campbell 


A dinner to J. A. Campbell, president of 
the Youngstown Sheet & Tube Company, 
Youngstown, Ohio, was tendered on the 
occasion of his seventy-fifth birthday, Sept. 
11. More than three hundred of Mr. 
Campbell’s friends were present at the 
Ohio Hotel, among them the leading resi- 
dents of Youngstown. 

Mr. Campbell was born in Trumbull 
County, Ohio, in 1854. He attended the 
public schools of the county and entered 
Hiram College following which he received 
an appointment as a cadet to the West 


Conquering New Altitudes with Temple 
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) gos “Temple of the Air’ cabin monoplane which is making a cross country sales 


promotion tour is shown after arriving at Evansville, Ind. 


With the plane above 


re, left to right: Lieut. Frank Hoffman, pilot; Cliff Bettinger, sales promotion man- 
uger; Gabriel Tolan, publicity director; and Chas. Muntzer, a local Temple dealer. 
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4 —~ rel Every square inch 
(El os of insulation should 


= Ss be free from flaws. 






The ordinary ground test 
detects flaws in insulation 










Better 

Motors 
because of 
the 
Westinghouse 
RADIO 
TEST 





Between individual 
turns of wire 








—by testing between individual turns— 
assures perfect insulation 












es SoaN choosing an electric motor, you are careful 
HAE to see that it issturdy andstrong. Beequally 
careful to see that it has been thoroughly tested. 
In every Westinghouse Industrial Motor, thesearch- 
ing fingers of high frequency electric currents—the 
same kind of current that is used in radio broad- 
casting—find any hidden defects in the hearts of 
coils where ordinary testing methods would fail. 
This test is one step in the Westinghouse manu- 
facturing system. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 


Sales Offices in all Principal Cities of 
the United States and Foreign Countries 


Westinghouse 
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Point Military \cademy. Circumstances 
prevented him trom embracing a military 
career Instead he became a clerk in a 
Youngstown coal office. He became iden- 
tified with the steel business in 1890 as 
on mill. His 


os 
I 

] ] 
t he soon Was 


superintendent of a small 1 
advancement was rapid an 
promoted to district superintendent of the 
Republic Iron & Steel Company. Resign 
ing this position he organized the Youn 
town Sheet & Tube Company in 1900. Mr 
Campbell was at first general manager of 


the new concern, but in 1904 was elected 
president and has held this position con 
tinuously since that time. The organiza 


tion has arisen from a company with a 
capital of $600,000 and only 46 stockholders 


to one which now has resources totalling 
$300,000,000 and more than 5000. stocl 
holders. 


Broadcast Features and Laws 


Discussed by R. M. A. 


Stimulation of new and improved broad 


casting features for the radio public, 1 
cluding measures to insure public recep 
tion of prominent events, which some pri 


vate promoters are reluctant to release o1 


the air, was planned by the board of dire 
tors of the Radio Manufacturers Associa 
tion at a meeting during Radio World’s 
Fair Week in New York. Convinced that 
broadcasting of baseball, boxing contests 
and other sports events actually increases 
paid attendance at such events, the radio 


men cons dered steps to prevent the loss oOo! 


such outstanding features to the radio 
public 

Except for the probable continuation of 
the Federal Radio Commission for anothe 
year comparatively little important radio 
legislation is expected during the recent 
session of Congress, according to the 
R. M. A. board. The plan presented by 
the R. M. A. legislative committee to es 
tablish an information service in connec 
tion with all radio legislation in the states 
and important cities, was approved by the 
board. This information service, already 
organized in more than half of the states, 
includes the appointment of chairmen from 
the ranks of manufacturers, wholesalers or 
dealers, and organization in each state of 
committees to advise the R. M. A. central 
office of the new radio legislation which is 


pre POSE d 


Square D Company Is Host 
to Electrical Inspectors 


\ thorough trip through the plant of the 
Square D Company, Detroit, was the fea 
ture of the last day’s meeting of the West- 
ern Section, International Association of 


Inspectors, during its annual convention, 


Beg Your Pardon 


In the September issue of ELE 


rRICAL MANUFACTURING it was er 
roneously reported that Arlington 
Bensel, vice-president in charge of 
sales for the Gilby Wire Company, 
Newark, N. J., entered the employ 
of the Driver-Harris Company, also 
of Newark, in 1895. Mr. Bensel 
joined that company in 1905. 


——————— 
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Aerial Beacons Going Up 





festa 
er RES 


4 LONG the Pacific Coast, from Canada 
< Vexico, a chain of neon aerial 
beacons is being built. They are 127 feet 


and are scen 50 miles in clear weather 


\ug. 26-29. Four special buses were char- 
tered by the Square D Company to trans- 
port the inspectors and members of their 
party from their downtown headquarters to 
the Square D factory. The inspection trip 
included a visit to the company’s display 
room, in which every Square D product is 
attractively arranged for showing to all 
visitors. The front of the Square D office 
building and plant was brightly decorated 
with flags and “welcome” emblazoned 


ibove the entrance in large letters. 


Monowatt Electric Corporation 
Merges Three Firms 


Monowatt Electric Corporation, Bridg« 
port, Conn., has been formed to take over 
he business and plants of Monowatt Cor- 
New York; Connecticut Molded 
Products Company, Meriden, Conn., and 
New England Metal Products Company, 
also of Meriden. The new organization, 


poration, 


headed by S. C. Caswell, president, now 
has full manufacturing and warehousing 
facilities to produce a complete line of wire 
and cable, lamp cords and wiring devices. 

Monowatt Electric Corporation will op- 
erate its own factory for the production of 
hot and cold molded products as well as 
a plant adapted especially for the fabrica- 
tion of the brass parts required in the man- 
ufacturing of wiring devices. The com- 
pany’s sales office at 24 West Fortieth St., 
New York, and at Chicago, will be con- 
tinued 

Beside Mr. Caswell, the officers of the 
company are: vice-president and factory 
superintendent, R. E. Coleman; treasurer, 
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G. H. Schill; commercial vice-president, 
A. F. Warren; in charge of sales to cen- 
tral stations, drug syndicates and depart 
ment stores, L. Dorflinger; sales to variety 
syndicates, R. E. Andrews; in charge ot 
plastic products, warehousing and exports, 
H. B. Zeiger, and in charge of production, 


George Fitzgerald. 


General Utilities Manufactures 
Washer and Towel 


General Utilities Manufacturing Com 
pany, 4058 Beaufait Ave., Detroit, is the 
name for Sunnyline Appliances, Incorpo 
rated, and American Air Dry Corporation, 
both of which have been taken over by the 
McCord Radiator and Manufacturing 
Company. The products of both organiza 
tions will be sold under the name of Gen 
eral Utilities Manufacturing Company and 
will be continued to be manufactured as 
heretofore. Sunnyline Appliances has man 
ufactured a washing machine and Ame 
ican Air Dry an electric towel i. ae, 
Carter has been named general manage: 
of the General Utilities Manufacturing 
Company. 


Atwater Kent Sales Manager 
Leaves fer Abroad 


Vernon W. CoVamore, general sales man 


ager, Atwater Kent Manufacturing Con 


on th 
~/ th Line 


pany, sailed for [Europe Sept. 
steamship Homeric. He was accompanied 
by Mrs. Collamore. He plans to 
abroad for about sixty days, during which 
time he will visit England, Spain, France, 


+- 
Stay 


Italy, Germany and Belgium to obtain 
first-hand information on the fore!en radio 
field. 


Copeland Products Names Race 
Sales Promotion Head 


William S. Race, formerly assistant ad 
vertising manager of Copeland Products, 
Inc., has been appointed as manager of ad 
vertising and sales 
promotion, accord- 
ing to an announce- 
ment by W. D. 
McElhinny, — vice- 
president in charge 
ot sales, Copeland 
Products. 

Before joining 
the Copeland or- 
ganization, Mr. 
Race was connect- 
ed with U. S. Rub- 
ber Company, 
Briggs Manufac- 
turing Company 
and Hudson Motor William S. Race 
Car Company. He 
is a graduate of University of Texas en 
gineering and journalism schools. He later 
attended post-graduate sessions in adver 
tising and sales promotion at Columb: 
University, New York. 


President of Taft-Pierce 
Dies Suddenly 


Louis Vaughn Hubbard, president of 
the Taft-Pierce Company, Woonsocket, 
R. I., manufacturer of tools, dies and 
engineering instruments, died suddenly 
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NEW DEPARTURE 





Ball bearings make this mounting possible 7 7 7 


ERE is an individual drive made simple, 

economical and compact by the use of New 
Departure Ball Bearings in the G. E. Motor. Ver- 
tical motor mountings are easy when New Depar- 
lures are employed and usually result in decided 
advantages. Here, for instance, it makes possible 
a short, straight belt-drive, free from twist. Then, 
too, the use of horizontal motor parts mounted 
vertieally allows a simple and rigid motor bracket. 


The bearing housings contain sufficient grease 


to insure long service without replenishment. 

New Departures carry loads, radial and thrust, 
with true rolling motion, and never need adjust- 
ment or readjustment. 

Let us tell you how and why New Departures 
are becoming so popular in the electric motor 
field. A request will bring the proof in “Book- 
let K.” 

The New Departure Mfg. Company, Bristol, 


Connecticut; Detroit, Chicago and San Francisco. 





BALL BEARINGS 


















at his home in Montclair, N. J., on Sep- 
tember 25. He was 63 years of age. 
Mr fubbard was born in Malone, 
N. \ ind was educated at Amherst 
College bi rraduated from the New 
York Lav Schcol in 1899 and en 
tered a law firm in New York. In ad 
dition to being president of the Taft- 


Pierce Company he was also auditor of 
the General Electric Company at 
“we 


Schenectady. 


Allis-Chalmers Makes Special 


Offer to Stockholders 
Directors of the Allis-Chalmers Manu- 
facturing Company, Milwaukee, have au- 


rized an offering to stockholders of one 
idditional share at 60 for each 10 held on 
Oct. 10. The offer will close Oct. 31. The 
offering will require the issuance of 114,400 
additional shares and from it the company 
will realize $6,684,000. The major portion 
f the amount will be used for expansion 
f the present plants of the company, es 
pecially those at West Allis and Spring- 
field, | 


W. S. Rugg Appointed to Edison 
Medal Committee 


W. S. Rugg, vice-president, Westing- 
house Electric & Manufacturing Company, 
has been appointed to the comm.tee for th 


award, during the 
next five years of 
the Edison Medal, 
given by the Amer- 
ican Institute of 
Electrical Engi- 


neers. L. W. Mor 
row, editor of 
Electrical World, 
and R. F. Schu- 
chardt, Common- 
wealth Edison 
Company, were 
ilso named. Samuel 
Insull of Chicago 
is chairman of the 
committee Ww. 
The Edison 
Medal stablished in 1909, is awarded 
early for meritorious achievements in 
electrical science, engineering or arts. Its 


nclude the nation’s greatest 


electrical engineers Elihu Thompson, 
Frank J. Sprague, George Westinghouse, 
Wil Stanley, Charles F. Brush, Alex 
nder Graham Bell, Nikola Tesla, Benja 


Lamme and Michael Pupin 


Brevities 


«.- - 


Cutler Hammer Manufacturing Com- 


pany, Milwaukee, manufacturer of elec- 
trical control devices and equipment, witl 
New \ branch at 8 W. Fortieth St., is 
having plans drawn for a six-story ad- 


New York works 
. and 144th St., 
equipment. 
Airport Lighting, Inc., 10 E. 
St.. New York, 
under Delaware laws with a capital of 
100,000 shares of stock, no par value, to 
plant for the manufacture of 
electric lighting 


1 to 1ts 


I at South- 
ern Blvd 


to cost $300,000 


Fortieth 
was recently organized 


operate 


automatic 


equipment 





Electrical Manufacturing 


for night landings at airports. The com- 
pany is headed by F. G. Ericson. 

American Transformer Company, 178 
Kmmet St., Newark, manufacturer of 
transformers for electric power and ra- 
lo servcie, will construct a two-story 
addition to its plant to cost about $40,- 
000 fully equipped. 

Ever-Sun Arc Lamp Co., Inc., 4550 
Fulton St., announces that 
Henry A. Dormeyer, president of the 
MacLeod Manufacturing Co., Inc., of 
Chicago, for the past fifteen years, has 
become associated with the Ever-Sun 
organization. 


Chicago, 


Servel Sales, Inc., has appointed as 
advertising and sales promotion man- 
ger of the Servel Products Division, 
\. T. Golding. This division handles 
all refrigeration equipment of the elec- 
trical compression type, both domestic 
ind commercial. Mr. 

Servel in May, 1928. 

Sleeper & Hartley, Inc., 
entered into an exclusive 
with the Strand Enamel 
Company of Winsted, Conn., to manu- 
and sell wire enameling ma- 
es formerly marketed by R. E. 
Strand. The first lot of these machines 
being built in the Worcester 
plant of Sleeper & Hartley, Inc. 

2949 


Golding joined 


W orcester. 
XA. 
Viass., 


has 
agreement 


acture 


is now 


The Paine Company, Carroll 





Coming Conventions 


American Institute of Electrical 
Engineers.—Annual winter meet- 
ing at New York City, Jan. 27- 
31, 1930. 

American Society of Mechan- 
ical Engineers.—Annual meeting 
at New York City, Dec. 2-6. 

American Society of Heating 
and Ventilating Engineers.—An- 
nual meeting in Philadelphia, Jan. 


27-31, 1930. During the same 
1 . I . 

week, International Heating and 

Ventilating Exposition at the 

Commercial Museum, Philadel- 


| phia. 

Eighth National Exposition of 
Power and Mechanical Engineer- 
ing.—Grand Central Palace, New 
York, Dec. 2-7. 

National Electrical Exposition. 

Grand Central Palace, New 

| York, Oct. 7-12. 
National Battery Manufacturers 
Association.—Annual meeting at 
| the Hollenden Hotel, Cleveland, 
Oct. 24-25. 

National Electric Light Asso- 
| ciationmAnnual convention, San 








| Francisco, Cal., week of June 16, 
| 1930. 

National Electrical Manufac- 

turers Association.—Annual fal! 

| meeting at the Wardman Park 

| Hotel, Washington, D. C., Oct. 
7-12. 

Radio Manufacturers Associa- 


tion.—Annual convention and ex- 
hibition, at Atlantic City, N. J., 
early part of June (exact date 
soon to be announced). 

World Engineering Congress.— 
Tokio, Japan, beginning Oct. 30. 
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Ave., Chicago, recently completed ad- 
ditions to its quarters, increasing man- 
ufacturing space, warehouse facilities 
and quarters. Additional equip 
ment is being installed to take care of 
increased production of Paine products. 

Copperweld Steel Company, Glass- 
port, Penn., announces the resignation 
of J. M. Roth, chairman of the board, 
who has been associated with the com- 
pany in various capacities since it was 
founded. Mr. Roth is the inventor of 
the hot molten welding process patent 
on Copperweld wire and other products 
He has been succeeded by Harrison 
Nesbit, president of the Bank of Pitts- 
burgh, who has been a Copperweld di- 
rector for some time. Frank R. Frost, 
president of the Superior Steel Cor- 
poration, Pittsburgh, has also been 
made a director of the Copperweld Com- 
pany. 

General Cable Corporation, Graybar 
Bldg., New York, has purchased the 
plant at Kingsland Ave. and Hamilton 
St., Harrison, N. J., now occupied by 
the A-A Wire Co., manufacturer of 
sulated wire and cable. The floor space 
purchased totals 160,000 sq. ft. which 
will be developed as the permanent 
plant for the A-A unit. The property 
was originally built and occupied by the 
New Jersey Tube Works. 

Standard Underground Cable Com- 
pany, Pittsburgh, has awarded a con- 
tract for a two-story addition to its 
plant at Perth Amboy, N. J., to cost 
about $50,000 completely equipped. Part 


office 


in- 


of the Pittsburgh works will be re- 
moved to the new structure. 

Sylvania Products Company, Em- 
porium, Pa., manufacturer of radio 


tubes and equipment, is completing a 
new three-story addition, 80 x 200 ft. 
and is about to install equipment which 
will give employment to about 300 ad 
ditional workers. The expansion will 
cost about $100,000 with machinery. 

Telkor, Inc., Elyria, Ohio, is now 
manufacturing the Telkor armored ca- 
ble cutter formerly manufactured by 
the Colson Company, also ef Elyria. 

Apex Electrical Manufacturing Com- 
pany, Cleveland, has purchased the 
Johnson Washer Company ot Oakland, 
Cal. The products formerly manu- 
factured and distributed under the 
“Johnson” name will be continued along 
with the Apex-Rotorex appliances. This 
new addition makes the sixth plant 
owned and operated by the Apex Elec- 
trical Manufacturing Company, all of 
which are engaged in the manufacture of 
\pex & Rotorex washers, ironers, cleaners, 
motors, ventilating fans and grinders. 
The Oakland factory will be under the 
management of G, B. Schuyler, who has 
long been associated with the Johnson 
Washer Company. 

Art Fixtures, Inc., is the name of a 
new manufacturer of modern art light- 
ing fixtures and lanterns organized by 


David Berg, formerly of the Ruby 
Lamp Company, New York. The new 
firm is located at 88 University Plac 
New York City. 


Julian P. Friez & Sons, inc., 4 No. 
Cathedral St., Baltimore, manufacturer 
of scientific instruments and subsidiary 
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Announcing 


THE MOST MODERN 
DIE-CASTING PLANT 


In Structure—Equipment—Methods and Personnel 
Allied sets a new standard for the industry 


The opening of the newly constructed plant of the 
Allied Die-Casting Corporation places at the dis- 
posal of all users of die castings, the many advan- 
tages possible through the combination of every 
modern facility. 


This large plant, the newest and most up-to-date of 
its kind today, is devoted to two services: The more 
economical and more efficient production of finer 
die castings, and the production of the most mod- 
ern die casting machinery and its installation and 
servicing in manufacturing plants. 


This new, model plant offers to manufacturers an un- 
surpassed organization for the manufacture of ex- 
ceptionally delicate, intricate and involved die cast- 
ings, in which strength, accuracy and fine finish are 
inherent qualities. 


The new Allied building has been deliberately 
planned, designed and built for just one purpose— 
to permit the most economical production of high 
quality die castings, by embodying every natural and 
physical advantage in its construction. 


To this model structure has been added equipment 
chosen after exhaustive tests—only. None but the 
finest has been used. The great capacity of these 
high speed tools will be utilized to the utmost in the 


hands of skilled Allied artisans, producing the nat- 


ural result when experienced workmen use fine tools. 


As to methods—for many years Allied has success- 
fully die cast parts that had been declared impossible 
to the art. These methods are now continued in the 
new plant under ideal conditions that make possible 


even greater developments in the science of die cast- 
ing. 


The Allied personnel is progressive. Old in die cast- 
ing experience—but young in ability to accept new 
problems and new facts, to discard old costly meth- 
ods and to be constantly alert to any factor that 
will make it possible to produce better die castings 
more efficiently and at lower cost. 


The entire Allied model organization, as well as 
the staff of engineers, which has been so successful 
in the solution of production and die casting prob- 
lems for some of the largest industries in the coun- 
try, is at your command for consultation at any 


= “o? tae 


President. 


ALLIED DIE-CASTING CORP. 


Long Island City, N. Y. 
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of Consolidated Instrument Company 
ot America, Inc., has completed plans for 
the erection of a new plant for the manu 
facture of instruments and parts, to cost 


$50,000 fully equipped. 


Sylvania Products Company, Empor- 
ul Pa.. announces that Roger M. 
\Vise, who was seven years Chief En- 
eineer of E. T. Cunningham, Inc., is 

connected with Sylvania in a sim- 

capacity He is a native of Ft. 
iyne, Ind., and received his technical 
ining at the University of California 


ere 


e earned his degree as an elec- 
al engineer. He was for a time con- 
ted with the Bureau of Standards 


\ashington. 


Walker Electric Corporation, St. 

suis, has appointed as branch man- 
iger of the St. Louis Sales Office, J. B. 
Holston After graduating from the 
University of Illinois in 1923, Mr. 
Holston joined the Walker organiza- 
tion as student engineer, following 
which he became a specialty salesman 


the Chicago territory. 


National Radio Tube Corporation, 
i890 E. 40th St.. Cleveland, is the new 


ime for the Quinn Tube Company 


Aircraft Radio Corporation has been 

ranized as a subsidiary of the Stein 
te Radio Company, Fort Wayne, Ind., 
to manufacture a_ specially designed 
receiving set for airplanes, as well as a 
direct current set for automobiles. Di- 
rect current sets will also be manufac- 
tured for the extensive farm market 
The company will operate under the 
irection of Fred W. Stein. 


Kellogg Switchboard & Supply Com- 
pany, Chicago, announces the estab 
ishment of a factory branch which will 


Kelloge Screen-Grid Receiv- 





Electric Sprayit 


The Electric Sprayit Company of Soutl 
B nd, Indiana, il ou an \ll-Purp sé 
| del F] ct S] + + und out heir 





| ind portal spraying equipn 
i his vy model wa esigned to meet thi 
ma 1 moderately price 1 port 
le spr vit pressure feed con 
tainer suitable for « vering wide surfaces 
quickly ind f all types of ¢ ymmercial 
nd productio1 Wor that can no dD hat 
dled advantageously with a cup-gun outfit 
The \ll Purpose Electric Sprayit con 
sists of a sturdy rotary compressor of 


1 


special design, operated through a direct 


ve by a 1/4 h.p. motor. The compressor 
delivers a constant unvarying air volume 
! 


ot > cubic teet per minute This 


1 
} 


ngn 
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ers in the Cleveland territory. Office 
and warehouse located at 1531 W. 
[wenty-fifth St., Cleveland, will be in 
charge of F. W. Lorenz, formerly sales 
representative for the Ohio territory. 
\ssisting Mr. Lorenz will be Messrs. 
Shibler and Moran. 

Time-O-Stat Controls Company, Elk- 
hart, Ind., reports for the six months 
ended June 30, 1929, net sales of $724.,- 
142 or more than 66 per cent greater 
than in the same period of 1928. 


Information Wanted 





We have been asked for the names and 
addresses of manufacturers of the articles 
listed herewith. 

Replies from our readers to any of these 
inquiries will be greatly appreciated by 
the Information Bureau of ELECcTRICATI 
MANUFACTURING, 461 Eighth Avenue, New 
York City. 

“Parker” Canopy Insulating Block 
“Burrows” Therapeutic Lamp 
“L. R. Co.” Receptacles. 

Williams” Commutator Dressing 
“Splendida” Electric Iron 
“Flint” Waffle Iron 
“Pioneer” House Pump. 

Blaisdell” Electric Cigar Lighter 
“Defiance” Cigarette Lighter 
“Hillcrest” Line of Lighting Fixtures 
“Vesodore” Cigar Lighter 

‘Thermodyne” Therapeutic Lamp 
“Medsco Beauty” Iron 
“Seco” Plug Fuses. 

Electromatic Traffic Dispatch Co 

‘Aspinall’ Soldering Fluid 
Electric-driven lampshade lacing ma 


Goods for Your /nspection 


l Tr alt es awa\ vith the neces 
ity of a cumbersome air storage tank. 
he pressure feed tank holds approx 

mately 2 gallons of material which will 
over about 700 square feet of surtace 
\ one quart container is also furnished 

ve quickly mnected to the gun 

r small touch up and trimming jobs 

highly efficient commercial gun com 
pletes the equipment 

The complete utht weighs pp 

mately 50 pounds and can be readily cat 
ied to any job lwelve feet of electric 


ible and 20 feet f rubber hose between 


the compressor and the container makes 
job easily accessible. Longer cable or 

se can, of course, be used. Fight feet 
yf air and paint hose connect the gun to 
he container. Special attention has been 


iven to the matter of excessive mist or 
g and this objectionable feature is said 
iave been eliminated. 

The All-Purpose Electric Sprayit is 
furnished with a gasoline engine for 








use where electric current is not available 
This self powered unit is of the same 
ompact design as the electric model and 


veighs approximately 70 pounds A 3/4 
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h.p. air-cooled engine of high efficiency 
was designed especially for this service. 


Circle T Magnet Switches 
Trumball Elec. Mfg. Co., Plainville, 
Conn., announces its Type M-7'% Circle T 
line of magnet switches, designed to pro- 





vide high interrupting capacity, long life, 
ease in wiring, and safety. This switch 
is provided with duo-break contacts, which 
the manufacturer states reduces the arc to 
1/20th in. of the usual single break con- 
struction. Horse power rating of switches 
range from 1% h.p. at 115 volts to 5 hp 
at 575 volts, and of polyphase switches 
from 3 hp. at 115 volts to 7% hop. at 
575 volts. Control is local, remote, or 
automatic. The switch measures 6™% in. 
by 8% in. by 4 1/16 in 


Noark Meter Switches 


Colt’s Patent Fire Arms Mfg. Co., 
Hartford, Conn., announces its Noark 30 
amp. accessible fuse type meter service 





switch with an improved cover. With this 
switch it is only necessary to slide the 
cover of the fuse compartment a distance 


less than the width of the handle. This 
switch is thus a space-saver in that it 
makes possible gauging the switches 
closer together than when it was neces- 


sary to slide the cover of the fuse com 
partment nearly the width of the box 


Die-Cast Gang Condenser 


Furnell Sales’ Corp., 16 Hudson St., 
New York, announces its die-cast gang 
condenser Kach condenser is made of 





two die-cast pieces each consisting of a 
round, flat disk on which is cast a number 


of concentric, cylindrical rings. The rings 











October, 1929 Electrical Manufacturing 


OUNANESS 


There is nothing more easy to claim, nor 
more difficult to maintain, than Quality. Yet 
Newton Quality is tangible, if the evidence 
of a maintained enthusiasm on the part of 
old customers carries weight. Continued 
preference with experienced buyers and the 
increasing number of new customers justi- 
fies our confidence in the soundness of our 
adherance to the standards of quality and 
service which have established the name 
Newton as having a definite meaning. 


The NEWTON Die CASTING Lorpn. 


IR KR ERED 


- WWE | 
, 146 Meniiin St. WWievagell] New Haven. Conn. ¢ 
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of one of these pieces telescope the rings 
of the other pieces, leaving an air space 
between rings to serve as a dialectric. 
One half of each condenser is mounted 
on a frame, and the other half is mounted 
on a heavy shaft which passes through 
the center of each condenser. By the use 
of a cam arrangement attached to the 
dial, the shaft may be adjusted so as to 


vary the distance between the two parts of 
each condenser, thus varying the capacity. 

The dial effective adjustment 
range of 360 degrees. The manufacturer 
states that this type of construction makes 
possible absolute uniformity, and that vi- 
bration of plates or short circuits are 
eliminated. 


has an 





Automatic Transfer Switches 


Automatic Co., 154 Grand St., 
New York, its line VDMSR 


automatic transfer switches used for emer- 


Switch 
announces 





thea- 
factories 


lighting circuits in hospitals, 
ters, auditoriums, power stations, 
and and maintaining 
power for operating stock tickers, moving 
picture studios, raido sta- 
tions, and for operating important motor- 
driven machinery. 


gency 


office buildings, for 


broadcasting 


In general they are used 
where continuous current supply is 
sary. Ampere ratings range from 15 to 
400 amperes, shipping weights from 30 to 
220 Ib. They are available in two or three- 
pole combinations, and in D. C. voltages 
of 115 or 230 volts, or A. C. voltages of 
110 or 220 volts, 


neces- 


25 to 60 cycles 


Remote Control Switches 





Automatic Switch Co., 154 Grand St., 
New York, offers the trade its Type 
VDMS line of remote control switches, 
for general application. These switches 


are available in ampere ratings from 15 to 
400 amperes, and in voltages of 115 to 230 
volts D. C., and 110 or 220 volts A. C 
25 to 60 cycles. Two and three-pole com- 


binations are furnished. The operating 
current for these switches is applied for 
approximately one-fifth of a second, and 


varies from 1 ampere in small operating 
unit, to 4 amperes in the largest unit. Wir- 
ing is said to be extremely simple. When 
these furnished with instru- 
ment control, the relay is mounted on the 
panel, and all inter-connections are made 
at the factory. 


switches are 


Patent Snap Switch 


The Hoosick Falls Radio & 
Parts Mfg. Co., Hoosick Falls, 
N. Y., is marketing a com- 
bination patent snap switch 
and triple convenience outlet 
for use with household appli- 
ances. The switch, known as 
catalog No. 736, is approved by the Under- 
writers and is increase the 
handiness of different appliances by bring- 


designed to 


ing the control of the current nearer to 
the operator. The case is cold mold in 
rich brown. The lever designates “off” 
and “on” positions. It is shipped in indi- 


vidual boxes, ten to the carton. 


Small Overload Breakers 
Allen-Bradley Co., 493 Clinton Ave., 
Milwaukee, Wis., offers the trade a line 
of overload breakers for fractional horse- 





power D.C. and A.C. single-phase and 
polyphase motors. Protection is afforded 
against motor burn-outs and overloads. 


These breakers have a maximum rating of 


1 hp. at 125 volts, and 14% hp. at 220 
volts, and may be obtained with or with- 
out snap switch or fuse clips. Six forms 
satisfy all industrial applications. 
Dust-Tight Linestarter 

The Westinghouse Electric and Manu- 
facturing Company announces a line of 
dust-tight and weather proof linestarters. 

r 





They are remote controlled, non-reversing, 


1 


es the-line type magnetic starters for 
single phase and polyphase squirrel-cage 
induction motors. These starters are es- 
pecially adaptable for use in coke plants, 


cement mills, steel mills, and other places 


where a dust-tight starter is very de- 
Several features have been added to the 
idard line to insure the 


efficient operation of 





continuous and 
linestarters. It dif- 
fers from the other types in its cabinet con 
struction used 


The con- 


in that a cast iron cabinet 1 


with gasket seal on the door. 
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duit is brought in through the top and 
bottom in threaded openings so as to make 
a dust tight connection. features 
make the cabinet dust-proof and water- 
proof. 

To prevent the operator from breaking 


These 


the seal whenever the motor is put 
back into service after an overload, the 
two small size linestarters are equipped 


with an automatic reset thermal overload 
relay. This relay has_ interchangeable 
heaters, and accessible calibration 
and quick make and break contacts. 
The dust-tight linestarter is now avail- 
able in three sizes up to 50 horsepower. 


lever, 


Tinning Pot 


Harold E. Trent Co., 439 N. 12th St., 
Philadelphia, is marketing an electric tin- 





ning 


pot, designed for 110 volts and for 
single heat. The wattage is 375 A.C. 


and 

D.C. The pot measures 4 in. inside diam- 

eter, by '%2-in. deep. The depth can be made 

s-in. deep on special order. The device is 

supplied complete with attachment cord and 
plug of the usual type. 


Arrotex Attachment Plug 


\rrow Electrical Division 
of Arrow-Hart & Hegeman 
Electric Co., Hartford, Conn., 
has put on the market its Ar- 
rotex Bakelite attachment 
plug No. 1900. The body in- 
corporates a finding ridge in 
its design, which is of 
attachment plug caps. 
The cap incorporates the same decorative 
design as the Arrotex plates. 


assis 


tance when inserting 


Dur-ristor Resistor 


Cutler-Hammer, Inc., Milwaukee, Wis., 
is marketing its Dur-ristor, an unbreakable 
resistor with a 


continuous resistance ele- 


\ 
LNA SS 
VESEY 


ment. It is said to be vibration-proof, non- 
corrodible, light and compact. All insula- 
tion is of mica. No brittle material is 
used in construction of this resistor. Am- 
pere ratings vary, but the size is constant. 
Dur-ristor is adaptable for any standardi- 
zation plan for resistor banks and is find- 
ing wide application for use with equip- 
ment where minimum resistor maintainance 
is required, and where severe operating 


conditions are encountered. 














October, 1929 


Note the neat, smoothly finished 
appearance of this durable venti- 


lator fan housing and perfectly 
balanced fan. 


Over and above the recognized produc- 
tion economies brought about by the 
use of die cast parts, Stewart offers 
the utmost in beauty and ac- 
curacy of detail. Smooth per- 
fection of finish and simp- 


t t 


a 
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i 
; 
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lified design arethe basic fact- | | . 
. e ° } et ‘\ iT 
ors in the modern conception | < | 
. a ok oll 
of mechanical beauty. Conse- ———— 
quently Stewart Die Castings 


—strong, light weight and ac- 
curate to the thousandth of an 
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EAUTY and ACCURACY 


Two FEATURES 
THAT IDENTIFY 


STEWART 


DIE CASTINGS 


Vv 


inch— please the discriminating manu- 
facturer. He sees in them the answer to 
the insistent demand for Appearance. 


Stewart Die Castings produce asa single 
unit what would otherwise be a compli- 
cated assembly. They eliminate machin- 
ing and handling expenditures, measur- 
ably reduce unit costs and simplify 
| __ manufacturing operations. 
A Stewart engineer will be 
glad to call and discuss your 
requirements with you, or we 
will submit definite inferma- 
tion upon receipt of blue 
prints or samples of your pres- 
ent production. 


@ ||) 
> an 





THE STEWART DIE-CASTING CORPORATION 


4500 Fullerton Avenue, Chicago, Hlinois 


Detroit ° Pittsburg 


Newark 


A 


- 





Dayton ° St. Louis 


Cleveland 








Index of Raw Materials, Parts, Electrical Equipment \ 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- the subject identifying the product. Thus “Linolac” in- 
ally under the heading for the product they manufacture. sulating varnish will be found in alphabetical position 
Trade names also appear in alphabetical position under under the heading ‘“‘Paint, Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 
specific field which it covers, for obvious reasons. A complete Classified Index of all electrical commodities bought, 
sold, or used by Electrical Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 
appears regularly in each issue of ELECTRICAL RECORD as heretofore. 
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ALLOYS, LIGHT METAL Aladdin Mfg. Co., Muncie, Ind. BENDERS. Coil Loop 
Bohn Aluminum & Brass Corp., Detroit, Mich. armor Bronze Co., Garwood, N. J. Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve- 
Bohnalite. See Bohn Aluminum & Brass Corp Camden Art Tile & Pottery Co., Camden, Ark. land, Ohio. 
ALUMINUM Colonial. see Old Colony Iron Wks. Electric Service Supplies Co., 17th & Cambria Sts., Phila 
Estes & Sons, E. B., 5844 Grand Central Terminal, New delphia, Pa. 
a Aluminum Bronze Powder.) - Fulper Pottery Co., Flemington, N, J. Segur. See Electric Service Supplies Ce 
ron, Alcoa. Alumac, See Aluminum Co. of America Globe Metal Spinning Co., 178 Centre, New York, N. Y. BENDING. See Punching & Bending. 
Aluminum Co. of America, 2444 Oliver Bidg., Pittsburgh. Hemill Products, Inc., 103 Mott, New York, N. Y. BINDING POSTS. See Posts, Binding. 
prot htrg See Instruments. .— ate. o- New York Ave. and Herkimer St., 
rooklyn, N. Y. 
Balancers. See Balancers, Armature Marbleart. See Insulation Mfg. Co. ae, “ 5844 Grand Central Terminal Bidg 
ee a See Banding Machines, Armature Netensl. tes eee Mfg. Co. i aes oak ° Y 
Bearings. Oo Solony Iron Wks., Bridgeport, Conn. , y N. 
Buggies. — iA, Armature Rodale Mfg. Co., 200 Hudson, New York, N. Y. Spee Dee Elec —. eee tee — 
Coil See Presses, Armature Coil Sneath Glass Co., Hartford City, Ind. BLUESTONE. See Chemicals, Battery. 
Coils. See Coils, Finished Van Briggle Tile & Pottery Co., Colorado Springs, Colo BOARD, Fuller. See Cloth and Paper 
Core Punchings. See Discs, Armature Weller, S. A., Zanesville, O. (Pottery.) BOARD. Press. See Cloth and Paper 
Cranes. See Lifts, Armature Yokel Corp., 219 Homestead Ave., Hartford, Conn. BOMBARDING MACHINES. See Machines, Lamp Making 
Discs. See Discs, Armature Zane Pottery Co., South Zanesville, O. BOWL HOLDERS. See Fixture Fittings E ™ 
Driers. See Ovens. BATTERY CHEMICALS. See hemicals, Battery BOX & CABINET BUSHINGS. See Bushings, Box &@ 
Growlers. See Testers, Coil BATTERY CUT OUTS. See Switches, Battery. Cabinet z ; 
Empresnsts, “Verma Ee Ovens, industrial GATTERY SAGES Sep lnarenee Peas aus | 
. - 60 vens ne - See Jars, Battery, ass; also Rubber; 
i a a alee Molded Insulation. Conair Gap, at Amarin, 111. W, Wethhagien, Chtens 
ee ee Sometere BATTERY OXIDES. Sco Chemtanis, Battery Mid-West Box Co., 111 W. Washington, Chicago 
Lathes. See Lathes BATTERY SALTS. See Chemicals, Battery — ee 5 ° : 
- ts. gee oo BEAD CHAIN. See Chain, Socket. BOXES. Fibre 
Notching Machines. iar ieiadns Machines, Armature BEADS. insulating Copstals. Chandelier Container Corp. of America, 111 W. Washington, Chicago 
egs. See Pegs, Armature. . ‘ Corrfibre. See Container Corp. of America. 
Eisien Puners. ne” Pullers, Armature. Shaft ee — ee. Chattanooga, Tenn Mid-West Box Co., 111 W. Washington, Chicago 
aired. Sec - d. as < . ., 3 3 
Shaft Pullers. ee Sale besanees Shaft. Martindale Elec. Co., 1262 W. Fourth, Cleveland, 0. ooree nee a & Coe, Sent ee 
Shaft Straighteners. See Straighteners, Armature Shaft. Struthers Dunn. Inc., 1135 Race. Philadelphia, Pa . ° abine " 
Stands. See Stands, Armature. Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa ae — woo ee 
Test Benches. See Test Benches, Armature BEARINGS gar Mfg. Corp. uppany, 2 
Testers. See Testers, Coil; also Test Benches, Armature Ball & Roller. See Bearings, Ball & Roller Brown & Bailey Co., 417 N. Eighth, Philadelphia, Pa. 
Terpedo Cord. See Twine, Armature Winding Graphite. See Bearings, Oil-less. Bulldog. See Pittsburgh Corrugated Paper Box (oe. 
Trouble Shooters. See Testers. Coil: also Test Benches Oil-less See Bearings, Oil-less. Campbell Paper Box Co., South Bend, Ind 
Armature. Sleeve See Bearings & Bushings Consolidated Paper Co., Monroe, Mich 
Trucks. See Lifts, Armature BEARINGS, Ball and Roller Container Corp. of America, 111 W. Washington, Chicago 
Wedges. See Pegs, Armature Ahlberg Bearing Co., 312 E. 29th, Chicago, II. Gair Co., Robert, 420 Lexington Ave., New York. (Boxes 
Winding Machines. See Winding Machines. Armature & Auburn Ball Bearings Co., 73 Clarissa, Rochester, N. Y Gator-Hide Kraft. See International Paper Co. 
Field Coil. Rantam Ball Rearing Co., South Bend. Ind Hinde & Dauch Paper Co., 304 Decatur, Sandusky, Ohio 
Winding Twine. See Twine, Armature. 3earings Co. of America, Lancaster, Pa. Huntington Paper Box Co., Huntington, Ind. 
ARMATURE & COIL SPRAY GUNS. See Spraying Out- Commercial See Schatz Mfg. Co. International Paper Co., 100 E. 42nd, New York, N. Y 
fits ; C J B. See Ahlberg Bearing Co. Lake Lithographing Co., 2570 Superior Ave., Cleveland, O 
aeoaine MACHINES. See Wire Manufacturing Ma- fafnir Bearing Co., New Britain, Conn er ee @ Wea . ss. Cut 
nes. Federal Bearing Co., Poughkeepsie, N. Y Mid-West Box Co., 111 W. Washington, Dept. 5 cago 
ARMS, FLEXIBLE. See Tubing Flexible Metallic Gurney. See Ntarlin: Rockwell toa National Folding Box Co., New Haven, Conn.  (Cartons.) 
ASBESTOS Shades. See Shades, Fabric. Hyatt Roller Bearing Co., Newark, N. J Pequot Mfg. Corp., Glendale (L. 1I.), New York. 
Paper & Sheet. See Asbestos Hoffman See Norma-Hoffman Bearings Corp Pittsburgh Corrugated Paper Box Co., Pittsburgh, Ps. 
Slabs. See Asbestos Slabs. McGill Metal Co., Valparaiso, Ind. River Raisin Paper Co. Monroe. Mich. 
Tape. See Tape, Asbestos. Marlin-Rockwell Corp., Jamestown, N. Y. Rockford Fibre Container (Co., Rockford, Ill. 
Wire See Wire, Insulated. Mathews Mfg. Co., 104 Gold, Worcester, Mass Sefton Mfg. Co., 59 E. Madison, Chicago, Ill. 
Yarn and Thread. See Yarn and Thread New Departure Mfg. Co., Bristol, Conn. Shuttleworth Carton Co., 474 W. Broadway, New York. 
ASBESTOS Nice Ball Bearing Co, (Nicetown), Philadelphia, Pa 
oe Paper, Mill Board, Lumber. Norma-Hoffman Bearings Corp., Stamford. Conn BRACKETS, Instrument 
Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa. Roller Bearing Co. of America, Whitehead Rd., Trenton, For Suspending Meters to Station Switchboard. 
«asco. See Eastern Asbestos Co. Schatz Mfg. Co., Poughkeepsie, N. Y. General Electric Co., Schenectady, N. Y. 
@astern Asbestos Co., Providence, R. I. Sehubert. See McGill Metal Co. Roller-Smith Co., 239 Broadway, New York, N. Y. 
Werode & Asbestos, Inc., New Brunswick, N. J Standard Steel & Bearings, Inc., Plainville, Conn Trumbull Elec. Mfg. Co., Plainville, Conn. 
Johns-Manville Corp., New York. N. Y _— — ee os rene, Saeee. 7 ‘ Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
8. K . Industries, m. 34th, New York. N Y¥ ! é s wi M rt 
ASBESTOS SLABS Timken Roller Bearing Co., Canton, O woo ere po oer — 
gee he ee. te Torrington Co., Torrington, Conn BRASS TUBING. See Tubing, Brass and Copper 
~ Be . s = le c 
Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa BEARINGS, Oll-Less 
Pectiace, Ina, Wayne, Mich “ee Argute Oilless Bearings Co., 149 Berkeley, Philadelphia. Pao BRASS, BRONZE AND COPPER 
Ferodo & Asbestos, Inc., New Brunswick, N. J B. M. C. See Burlington Metal Corp. Sheet, Rod, Bar. 
Johns-Manville Corp., New York, N.Y. Bogert & Hopper, Inc., 225 Varick, New York, N. Y Anaconda. See American Brass Co. 
Transite. See Johns-Manville, Inc Bound Brook Oil-\ess Rearing Co., Bound Brook, N. J American Brass Co., Waterbury, Conn 
Zellite. See Decelece, Inc. Burlington Metal Corp., Burlington, Wis American Nickeloid Co., Peru. Ind. 
Cleveland Graphite Bronze Co., 880 E. 72nd, Cleveland, O. Baltimore Brass Co.. 1212 Wicomico. Baltimore, Md 
BAGS, Vacuum Cleaner Electric Railway Equipment Co.. 30 Church. New York. N Y. Baltimore Copper Mills, (Div. of General Cable Corp.) 
Merrimack Mfg. Co. Boston, Mass ss Elreeo. See Electric Ratlway Equipment Co Baltimore, Md. 
BAKELITE MOULDS. See Dies, Die Makers Graphalloy. See Graphite Metallizing Co. Bohn Aluminum a Sue. pos. —_ 
Graphite Metallizing Co., Yonkers, N. Y. Bohnalite. See Bohn Aluminum rass Corp. 
ee ee ee Wraoe) latrite See Merriam Fros., Yonkers, N. Y Bridgeport Brass Co., 774 E. Main, Bridgeport, Conn 
Anderson Bros. Mfg. Co., Rockford, Ill. (Ways) Merriam Bros., 185 Amory, Boston, Mass. Buffalo Bronze Die Cast Corp. , 100 Arthur, an Y 
Armature Coil Equip. Co., 2415 Forestdale Ave.. Cleveiana, Metal Saw & Machine Co.. Springfield. Mass Dallas Brass & Copper Co., 820 Orleans, Chicago, . 
O. (Machine). Moraine Products Co., First & Foundry Sts., Dayton, 0. oo eae te — —_ = Corp. 
Bowsher Co., N. P., South Bend, Ind. Neveroil Bearing Co., Wakefield, Mass. ule Ma he 2 , 
Clsen Testing Vischine Co., Tinius, 500 N. 12th St.. Phila- Nolu Oilless Bearing Co.. 6 E. Johnson, Philadelphia Pa. Federal-Mogul Corp., Shoemaker & Lillibridge Sts., —- 
delphia, Pa. (Machines) O. & S. Bearing Co., 315 8. Artillery, Detroit, Mich Higgins Rrass & Mfg BT De quindre, Detroit, Mich 
Sundstrand Machine Tool Co., Rockford, Ill Reliance. See Metal Saw & Machine Co Johnson Bronze Co., New Castle, pas W. Jeffe A 
Twentieth Century. See Sundstrand Machine Tool Co Seib Lignum-Vitae Woodturning Co., 98 Boyd Ave., Jersey age on Soe & Brass Co., 5851 Jefferson Ave 
Vibration Specialty Co., 1534 Winter, Philadelphia, Pa City, N. J. _ Detroit, Mich. . = 
(Machines) United States Graphite Bearing Co., Saginaw. Mich —s sed a a a Waterbury, Cons 
BALL BEARINGS. See Bearings. Ball and Roller BEARINGS AND BUSHINGS Seovill Mfg. Co.. Waterbury, Conn 
BANDING MACHINES, Armature (For Armature Shafts.) Seymour Mfg. Co.. Seymour, Conn. 
Columbia Machine Wks & Malleable Iron Co.. Atlantic Adjustable Bearing Co., 101 Transportation Bldg., Indianap- ‘Taynton-New Bedford Copper Co., Taunton, Mass 
Ave. & Chestnut St., Brooklyn, N. Y olis, Ind. Titan Metal Mfg. Co., Bellefonte. Pa. (ods and Forgings.) 
Electric Service Supplies Co., 17th & Cambria Sts. Phila- Ajax Metal Co., Philadelphia, Pa. Western Cartridge Co., East Alton, IIl 
delphia, Pa American Bronze Corp., Berwyn, Pa. BREAKERS. Cireult. See Circuit Breakers 
Peerless. See Electric Service Supplies Co Bohn Aluminum & Brass Corp., Detroit, Mich RRIDGES. Wheatstone. See Instruments. Laboratory Stand- 
Sana ae ——. —e _— . : Bunting os & pees Co. tag Ohio rd 
E \ witehboar See Slate; also Soapstone; also Damascus ronze 0., ttsburgh, ‘a. 


Asbestos D See Moraine Products Co. BRONZE. i Bame, Devane — Gee: also Castings 
narai: Sherali “8 ; sphor. See Phosphor Bronze. 
BARS, BUS. See Brass, Bronze & Copper; also Aluminum. federal-Mogul Corp., Shoemaker & Lillibridge Sts.. Detroit, BRONZE osp! e D 


BRONZE POWDER, Aluminum. See Aluminum 
BARS, Commutator Flood® City Mfg. Co.. Johnstown. Pa. BRUSH HOLDERS. See Brushes, Commutator 






: . Johnson Bronze Co., New Castle, Pa. Commutator 
s / Brass ( ; BRUSHES. Carbon. See Brushes, Commu 
pee ae eee conn Lumen Bearing Co Buffalo, N. re era Graphite. See Brushes. Commutator. 
cuckeye Tempered Copper & Brass Co., Mansfield, U ae. —— el ton” — cf Mag nae me backed Metal Graphite. See Brushes, Commutator 
‘ c > ’ 

Commutater Co, 121° N. Front, Minneapolis, Minn. Div.), 4930 Manchester Ave., St. Louis, Mo BRUSHES, COMMUTATOR 
Blectric Materials Co, North East, Pa. United States Graphite Co.. Saginaw, Mich (Brushes. Brush Holders and Flexible Leads.) 
Eureka Metal Products Corp., 91 Clay, North East, Pa BELTING, Chain Transmission. See Chain, Power Trans- SelGe UE 5, Ss cccs Caccicvssess ‘See H 
Homer Commutator Co., 4748 Hough Ave., N. E., Cleveland mission Carbon, Graphite, Metal Graphite —_ : 
Rome Brass & Copper Co., Rome, N. Y. BELTS, Rubber Flexible Leads and Pig Tails “a ; 
BASES, Radie Tube. See Radio Molded Parts Molded Cord Rubber Belts for Electrical Appliances Phest ait Raeusseeeaebaseeunss Boo © 

i Lam Fav Rubher Products Co Flvria, O. }}—  ————— WAP GaU7%e 2. cece rrr e cece ere eeennns ven 
age & Sei Gilmer Co.. L. H., Cottman & Keystone Sts. (Tacony), Automotive Mfg. Co., Ka oo <<a ie eS 
American Ring Co. Waterbury, Conn Philadelphia, Pa B B. B. See Becker Bros. Elec’l orp 
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HE walls and ceiling of the left 

section of the room shown above 
have already received their coat of 
Aluminum Paint. There are no dark 
corners here. Note the fine working 
light—and the contrast between the 
visibility in the painted and the un- 
painted areas. 


Just one coat of Aluminum Paint 
makes all this difference—and in addi- 
tion affords durable and lasting pro- 
tection to the surfaces it covers. 

Aluminum Paint is receiving a wide 
acceptance as a covering for industrial 
interiors. Its metallic film—formed by 
the unique property of “‘leafing,”’ is 
slow to discolor and may be washed 
down almost like tile. 


Note also the ease of Aluminum 
Paint’s application. It spreads further 
and lasts longer than ordinary paints 
and costs no more. 


Send fora copy of the booklet, ‘‘ Alu- 


minum Paint."’ It’satruestory of prac 
tical, economical plant maintenance. 


ALUMINUM COMPANY OF AMERICA 
2444 Oliver Bldg., Pittsburgh, Pa. 
Offices in 19 Principal American Cities 


ALBRON 


ee 


EEE 





The pigment base tor the better grades of 
Aluminum Paint is Albron—made from pure 
ALCOA Aluminum. 
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NOTICE HOW 
ALUMINUM PAINT 


transforms be ty wntertor 







































Spray painting the interzor of the Wayne Company 
lant at Fort Wayne, Ind., with Aluminum Paint. 
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ALUMINUM’PAINT 
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BRUSHES, Remenenia ~~ Guainnat 





Baylis Cv., ivumMeiu, N. J. Laie eeadinde ta eK ie MY oe 
~—_ Bros. Elec. Corp., 23 N. Jefferson 
BM. § sevccccccccccosoccesccecce >WeBeAL 

Bianck & Carrier Corp., 115 W. 63rd, New 

Dee Eo. snscbsenssecuscbacnnsndssee G cx ss dp 6 
Borill-Bruel Carbon Co., Columbia Park, VU. GC .... HB. 
Caiebaugh Self-Lubricating Carvun Cov., 1503 

Columbia Ave., Phiiadelpnia, Pa........ ©. ° 
Carbon Engrg. Co., Slinger, Wis............ © oo cc oe G 
Carbon Laboratories Co., 5005 Euclid Ave., 

Cleveland, 0. ....cccccess cencessce coccee . ee 
Carbon & Graphite Corp., 227 West 

Broadway, New York, N. Y......--seee+. Died wb osn0 
Carenco. See Cute Engineering Co. 
Chapin Co., Chas. E., 227 Fulton St., New 

York, ROM Cenk Cee ae ae aaa cw os L 
Columbia Machine Wks., & M. I. Co., 263 

Chestnut, Brooklyn, N. Y.....ee.eeeeseee oe ee oo @ ae 
Cooley Mfg. Co., 98 I’ark Place, New York .. W : 
Diamond ©. See Chapin Co., Chas. E. 
Dixon Crucible Co., Joseph, Jersey City.... .. 
Electra. See Automotive Mfg. Co. 
Electric Accessories Co., 310 York Ave., 

PUAN, PB. occc vines ccesseseneess rs 
Electro-Nite Carbon Co., 308 N. Fourtt., 

Perea, Ph. . .cccevanvasccddeees 
Eureka Metal Product Corp., 91 Clay 

POORER: SNRs EM rn cn citaciatuseavereinens a5 WS H 
Fleck VUarpon Co., 508 Broome, New York c sia ak 
General Electric Co., Schenectady, N. Y.... C .... H« 
Graphalloy. See Graphite Metalizing Corp 
Graphite Metalizing Corp., 1040 Nepperhan 

Ave., Wemkere, BN. Yaoccsccccscccccces. c aw 
Henrite Products Co., 98 Park Place, New 

A ree ae c oe se 
Holland Trolley sueely Co., 1623 E =. 

Cleveland, Ohio hades 60 aw ae ae 
Jeandron, W. J., 345 Madison “Ave., "New 

Youk, N. Y. (imported.)....cccccccccess Cc 
Keystone Carbon Co., 4630 N. ilth, Phila- 

OS a nenedeséiee Sat c 
Kohlenite Products Co., 92-34 152nd St., Ja 

RE, . Pics Benkee eben e cnn nese descseeeseee oe ae ee 
Le Carbone. See Jeandron, W. J. 


Le Valley Vitae Carbon Brush Co., 
Grand Central Terminal, New York, N. Y. © 
Marks Elec. Co., Hiram, 304 Woodward Ave., 
Detroit, Mich 
Morganite Brush Co., 
Island City, N. Y 
National Carbon Co.. Di. 
New Process Carbon Co., 1503 ‘Columbia 
Ave., Piilladelighia, Pa... .cccccccccscccsss cera a: ace 
No Spark. See Calebaugh Self-Lubricating 
Co., 8215 Almira Ave., Cleve- 
land, Ohio 


Ohio Elec. Specialty Mfg. Co., 


Perfection Supply Co., 98 Park Pi, 
York, ae 





Cleveland, 


New ; 
N. ied 
Pittsburgh Carbon Brush Co., 








127 

POR TUR: ssasecksseecstens acs 
Pure Carbon Co., Wellsville, N. cws L 
Pyramid. See National Carbon Co. 
Reaction. See Baylis Co. 
Rome Wire Co., Div. of General 

MRO: GS M: Gasssrtecscconse a . L 
Salem Electrical Supply Co., . Ww 
Snarr & Co., Geo. W. 

DRS ce a ache nc ( 
Bpee-Dee Elec. Mfg. Co., 199 Lafayette, New 

SE, Ue, Manenncenscpuievnesesessecees ( 
Speer Carbon Co., St. Mary’s, Pa.......... Cc oe 
Stackpole Carbon Co., St. Mary's, Pa.. c 
Sterling. See Carbon Laboratories Co. 
Superior Carbon peepee Co., North Rd, 

PES, TE. Tics cccsccscicvcsacsce 
U. 8. Graphite Co., eres eee C 
Oniversal. See Graphite Metalizing Corp. 
Weber Elec. Wks., Brooklyn Sta., Cleveland. C ......L 


— PNEUMATIC SPRAYING. See Spraying Out- 
ts 


BRUSHES FOR VACUUM CLEANERS 

Omaha Brush Co., 320 N. 15th, Omaha, Neb 
rebristled.) 

Osborn Mfg. Ce., 5401 Hamilton Ave., 

BUGGIES. Armature. 

BULBS, Glass 
For Incandescent Lamps and Tubes. 

Almo Mfg. Co., 38 Crawford, Newark, N. J 

Corning Glass Wks., Corning, N. Y. 


(Brushes 


Cleveland, Ohio. 
See Lifts, Armature 


Vayette Glass Bulb Co., 229 2lst, Brooklyn, N.Y 
Libby Glass Co., Toledo, QO. 
BUNCHING MACHINES. See Wire Manufacturing 


Machines. 
BUSHINGS, SHAFT. See Bearings and Bushings 


BUSHINGS, Box and Cabinet, Porcelain 
Appleton Electric Co., 1704 Wellington Ave., Chicago, Ill 
Columbia Metal Bor Co., 226 E. 144th St., New York, N. Y. 
Harter. See Multi Elecl. Mfg. Co 

Knox Porcelain Corp., Knorville, Tenn. 

Minerallac Electric Co., 25 N. Peoria, Chicago, III. 
Multi Electric Mfg. Co., 210 N. Ogden Ave., Chicago, 
Nelson Elec. Co., Plant City, Fla 

CABINET GRILL CLOTH. See Cloth, Untreated 


CABINETS, Fibre 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Vulcawood. See Continental-Diamond Fibre Co. 
CABINETS. Refrigerator. See Refrigerator Cabinets 
CABINETS, Sheet Steel 

Stamped and Turned-up Boxes and Cabinets. 
Acme Blow Pipe & Sheet Metal Wks.. New Orleans, La. 
Adam Electric Co., Frank, St. Louis, Mo. 
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Electrical Manufacturing 


All-Steei-Equip. Co., Aurora, IIL 
American Metal Wks., 4868 Stanton Ave., 
American Steel Furniture Co., 27 W. 24th, New York, N. Y. 
Aurora Steel Products Co., Aurora, Ill. 

Benjamin Elec. Co., 1378 E. 16th, Los Angeles, Cal. 
Berks Engineering Co., Reading, Pa. 

Berthold Elec. Co., Gus, 551 W. Monroe, Chicago, Ill. 
Bonnell Elec. Mfg. Co., 192 Ohambers, New York, N. Y. 
Chicago Hdwe. Foundry Co., North Chicago, Ill. 

c. & P. Electric Wks., Springfield, Mass. 

Cleveland Switchboard Co., 2925 E. 79th, Cleveland, O. 
Coast Specialty Co., 73 E. Sixth, Portland, Ore. 

Coie Metal Products Co., 33 Crescent, Long Island City. 
Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 

Columbia lec. Mfg. Co., 59 Golumbus Sq., San Fran- 


eisco, Cal. 
Columbia Metal Box Co., 226 E. 144th, New York, N. 
1505 W. 12th, Kansas City 


Columbian Steel Tank Co., 
Commercial Mfg. & Supply Co., 1443 Delaware St., Denver. 
Creiger Electrical Mfg. Co., 609 W. Lake, Chicago, IIL 
Diamond Elec’! Mfg. Co., 1330 E. 16th, Les Angeles, Cal. 
Dowman-Dozier Mfg. Co., 1314 Murphy Ave., 8. W., 


Atlanta, Ga. 
Electric Apparatus Co., 704 N. Halsted, Chicago, Ill. 
Electric Panelboard Co., 426 Exchange, Rochester, N. Y. 
L, Newark, N. J. (Polar- 


Federal Steel Products Co., 2 Ave. 
ized Boxes.) 
Fouch Elec. Mfg. Co., 105 N. Ninth, Portland, Ore. 
New York Metal Box Co., Inc., 143 Ww. 
New York. 
Co., 31 N. Water, oe? wy. ¥. 


Greater 
Green Elec. 
Gurney Sheet Metal Wks., 718 E Long aa oe. 

J. B., Driggs Ave. and N. llth, Brooklyn, 


Philadelphia, Pa. 


Xia 


19th, 


Hauer, 

Holzer Sheet Metal Wks., Inc., New Orleans, _ 

Hough Mfg. Co., 2520 24th, Detroit, Mich. 

Isert Co., J. H., 1234 Rowan, Louisville, 

Karp Metal Products Co., 129 30th, Brook’ XN. Y. 

Kirtland Elec. Construction Co., 34 Herkimer, “Atbany, x. fT. 

Large-Dail Mfg. Co., 806 Cherry St., Philadelphia. 

Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, 0. 

Lexington Elec. Products Co., 419 E. 24th, New ™. , * 2 

Lorentzen, H. K., 155 Leonard, New York, N. 

MacMillen Mfg. Co., 1400 N. Spring, Los ea Cal. 

Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. 

Metropolitan Elec. Co., 2914 First Ave., 8., Seattle, oie 

a a Elec. Products Co., Blvd. at 14th, Long Isla 
City, } 

Milwaukee Vault & Cabinet Co., 521 Market, Milwaukee. 

Mosher, S. L., 1951 Lawrence, Denver, Colo. 

National Metal Box Co., Van Dyke & Ferris Sts., Brooklyn. 

Newrran Elec. & Mfg. Co., Eau Claire, Wis 

Par-Metal Products Corp., 3519 41st, Long Island City, N. Y¥. 

Penn Electrical Co., 35 Water, Irwin, Pa. 

Powerlite Switchboard Co., 4149 E. 79th, Cleveland, 0. 

Rezloh. See Holzer Sheet Metal Works. 

Robbins & Myers, Inc., Springfield, O. 

Security. See Aurora Steel Products Co. 

Standard Metal Box Corp., 950 Grand St., 

Star Metal Box Co., 238 46th, Brooklyn, 

Superior Switchboard & Devices Co., 


Canton, O. 
Tanner & Co., Wm. F., 511 8. Sharp, Baltimore, Md. 
473 President, B N. Y. 


United Metal Box Co., 

Unitea Sheet Metal Wks., 575 Howard, San Francisco. 
ene Metal Box & Products Co., 316 Coit, Irvington 
Covington, Ky. 


N. J. 

Wadsworth Elec. Mfg. Ce.. 

Wiegman & Co., E. M., 1908 Benton, St. 
Wurdack Elec. Mfg. Co., 4444 Clayton Ave., 


CABINETS AND BOXES, Wood 
Accurate Molding Corp., 20 Morton, Brooklyn, N. Y. 
Adler Mfg. Co., Louisville, Ky. 
Adler Royal. See Adler Mfg. Co. 
Ampere. See Donehue Lumber Co. 
Art Woodworking Co., Inc., 1035 Seattle Bilvd., 


Wash 
Aston Cabinet Mfrs., 1223 W. Lake, Chicago, IIL 
Furniture Co., Rockford, II. 


Blackhawk 
Roehm Cabinet Co., J., 2216 W. 68rd St., 
Carion. See Art Woodworking Co. 
Carolina Wood Products Co., Asheville, 
Carrom Co., Ludington, Mich. 
Caswell-Runyon Co., Huntington, Ind. 
Cheney Piano Action Co., A. C., Castleton 
Chickasaw Furniture Mfg. Co., Memphis. 
Conrades Mfg. Co., 1942 N. Second, St 
Conner Furniture Co., New Albany, Ind 
Corbett Cabinet Mfg. Co., St. Mary’s, Pa 
Cory Cabinet Corp., Springfield, Mo. 
Delxer “%o., Geo., Henderson, Ky. 
Ebert Furniture Co., 225 W. 34th, New York, N. Y¥ 
Efiein & Sons, Frederick, 44 Central Ave., Brooklyn, N. Y. 
Fmpire-United Hat Block Co., 312 E. 22nd, New York. 
Estes & Sons, E. B., 5844 Grand Central Terminal Bldg., 
» A 


New York, N. 

Excel Phonograph Mfg. Co., 400 W. Erie, Chicago, Ill. 

Excello Products Corp., 4836 W. 16th, Cicero, Ml. 
Corp., 206 Lexington Ave., 


Federal Wood Products 
5 TB 


Brooklyn, N. Y. 
mF 


‘420° Schroyer Ave. 


Louis, Mo. 
St. Louis. Mo. 


Seattle, 


Cleveland, O. 
N. C. 


nm. F. 
Tenn 


Louis, Mo. 


New 
York, } ? 
Findlay Mfg. Co., Metropolitan & Morgan Aves., 
Grand Rapids Furniture Co., Grand 
Harper Mfg. Co., Cassopolis, Mich. 
Hickory Bor Co., Hickory, N. C. 
Hubbell, H. L., 59 Market Ave., 
Interstate Woodworking Co., 46 
Karnen. See Studner Bros 
Kiel Furniture Co., 32nd and Center Sts., 
(Radio Table) 
King Mfg. Corp., 254 Rano, Buffalo, N. Y. 
Klumpp Sons, John G., 13 Baxter, New York, N. Y. 
Knoxville Table & Chair Co., Knorville, Tenn. 
National Cabinet Co., New Philadelphia, 0. 
New England Bor Co., Greenfield, Mass 
Ohio Valley Cabinet Co., Wheeling (Warwood), 
Oneida Cabinet Corp., Oneida, N. 
Ottawa Furniture Co.. Holland, Mich. 
Pooley Co., 18th & Indiana Ave., Philadelphia. Pa 
Radio Allied Mfrs. Corp., 1340 8. Michigan Ave., Chicago, 
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Brooklyn, 
Rapids, Mich. 


N. W., Grand Rapids, 
Wooster, New York, N . 


Milwaukee, Wis 


WwW. “Va, 









BOOST 





Your Sales in Your Every Dealer, Dealer-Con- 
Metropolitan New York tractor, Contractor, Central 
New York distributor 


METROPOLITAN ELECTRICAL NEWS 


461 EIGHTH AVENUE 





ASSIST 


City 


Devoted to New York Metropolitan District 
Electrical Activities. 


REACH 


Station and Jobber within a 
radius of 50 miles of New York 


Vol. 4. No. 4 


Radio Cabinet Mfg. Corp., Furniture Mart, Chicago, Ill 
Kadio Cabinet & Equipment Co., 1504 Vine, Philadelphia 
Radio Mfg. Co., Div. of Pillied ber Ce, Swanten, 0 
Kadio Master Corp., Bay City, Mich. 

Red Lion Cabinet Co., Red Lion, Pa. 

RE. Z. Cabinet Co., 54 North, . Mase. 

Schutz Bros., 152 Chambers, New York, N. Y. 


Showers Bros. Co., Bloomington, Ind. 

Signal Eke. Mfg. Co., Menominee, Mich. 

Southern Toy Co., Hickory, N. C. 

Specialty Display Case Ce., Kendallville, Ind 

Starr Piano Co., Richmond, Ind. 

Stettner Phonograph Corp., 669 Kent Ave., Brooklyn, N. Y 
Studner Bros., 67 W. 44th, New York, N. Y. 

Superior Cabinet Corp., 206 Broadway, New Yerk, N. Y¥ 
Syracuse Screen & Grille Co., North Manchester, Ind 


Tessier Bros., 355 Bridge, Northampton, Mass. (Radie.) 

Trenton Wood Specialty Co., Stokes Ave. and P. BR. RB 
Trenton, N. J. 

Udell Wks., 28th and Barnes Ave., Indi Ind 


anapolis, 
United Reproducers Comp. 25 Leighton Ave., Rochester, N. Y 
West Box Co., 235 Liberty, Springfleld, Mass 
Wood Cabinet Corp., 196 Lexington Ave., New York,, N. Y. 
CABLE ARMORING MACHINES. See Wire Manufae 
turing Machines 


caste Teer SETS. See Instruments, Portable and Switeb 


CABLING MACHINES. See Wire Manufacturing Machines 
CANDLES, Fixture 
Glass, Fibre Paper. 
Brandywine Fibre Products Co., 
Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 
Fibro Products Co., New Bedford, Mass. 
Franklin Fibre Specialty Co., 173 Lafayette, New York, N.Y 
Phoenix Glass Co., Monaca, Pa. 
Remington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn. 
Seamless. See Fibro Products Co. 
CANOPY (Canopies). See Fixture Fittings. 
Insulators. See Insulators. 
Switches. See Switches, —_ 
CAPACITORS. RADIO. See dio Circuit Components. 
CARBON, Powdered 
Marks Elec. Co., Hiram, 304 Woedward Ave., Detreit, Mish 
CARBONS, Battery. See Carbons. 
Arce Light. See Carbons. 
CARBONS 
Battery Are Light. 
Becker Bros. ElecL Corp., 23 N. Jefferson, Chicago, Ill. 
Blanck & Carrier Corp., 115 W. 63rd, New York, N. Y. 
Columbia. See National Carbon Co. 
Daylight. See National Carbon Co. 
Lessing Battery. See Blanck & Carrier Corp. 
Nuernberg Battery. See Blanck & Carrier Corp. 
National Carbon Co., Cleveland, Ohio. 
Oretip. See National Carbon Co. 
Silvertip. See National Carbon Co. 
Speer Carbon Co., St. Mary’s, Pa. 
Stackpole Carbon Co., St. Mary’s, Pa. 
CARTONS. See Boxes and Wrappers. 


1402 Walnut, Wilmington, 


CASEIN PLASTICS. See Molded Insulation. 
CASES, Eliminator. See Cases, Eliminator. 
Flashlight. See Cases. Flashlight. 
CASES, Eliminator 
Brumberger Co., 252 Pearl, New York, N. Y. 
Grand Sheet Metal Wks., 176 Grand, New York, N. Y. 
Karp Metal Products Co., 129 30th, Brooklyn. 
CASES, Flashlight 
Bridgeport Brass Co., 744 E. Main, Bridgeport, Conn. 


Lincoln Fibre Specialt: 
St. Louis Paper Can 
Underwood Battery Co., 
CASTINGS, Aluminum. 
Castings, Copper, etc. 
Brass. See Castings. 
Bronze. See Castings. 
Copper. See Castings. 
Die. See Castings, Die. 
Monel Metal. See Castings. 
Steel. See Castings, Steel. 
White Metal. See Castings. 


CASTINGS, Aluminum 


Aluminum Co. of America, 2471 Oliver ate. Pittsburgh. 
Bergen Point Brass Foundry, Bayonne, N. 


Berks Foundry & Mfg. Co., West Hamberg, Ps 


Co., Newport, Del. 
Tube Co., St. Louis, Mo. 
1250 Ontario, Cleveland, 0O. 


See Castings, Aluminum. Als 


Bohm Aluminum & Brass Corp., Detroit, Mich. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 

Dick Bros., Inc., Reading, Pa 

Eureka Metal Products Corp., 91 Clay, North East, Pa 

Monarch Aluminum Ware Co., 9301 Detroit Ave., Cleveland, 

National Bronze & Aluminum Foundry Co., 88th & Lag, 
Cleveland 0. 

Quality Aluminum Casting Co., Waukesha, Wis. 

Tenual. See National Bronze & Aluminum Foundry 

United Metal Mfg. Co., Ine., 25 Shipping, Norwich, Conn. 

Veco Mfg. Co., South Norwalk, Conn. 

CASTINGS 

Copper, Brass, Bronze, Monel Metal, White Metal. 

Anderson Mfg. Co., Albert & J. M., 289 A, om Mase 
3ergen Point Brass Foundry, Bayonne, N. 


Berks Foundry & Mfg. Co., West Hamberg, Pe 

Bohn Aluminum & Brass Corp., Detroit. 

Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 

Bridgeport Castings Co., 250 North Ave., Bridgeport, Cena 

Central Pattern & Foundry Co., 3737 S. Sacramente Ave... 
Chicago, Ill. 

Chase Brass & Copper Co., Waterbury. (Conn. 

Chicago Hardware Foundry Co., North Chicago, Ill. 

Davis & Zuckerman, 514 E. 11th, New York, N. Y. 


Delta Star Electric Ce.. 2437 Fulton, Chicago, Ml. 

Dick Bros., Inc., Reading, Pa. 

Eureka Metal Products Corp., 91 Clay, North East, Pa 
Faries Mfg. Co Decatur, Tl. 


Federal-Mogul Corp., Shoemaker & Lillibridge Sts, Detroit, 


Harsch, John, Bronze & Foundry Co., 11612 Madisen 
Ave., Cleveland. O. 
Johnson Bronze Co., New Castle. Pa 


‘ 












DETAILS 


on request. 


Write 


NEW YORK, N. Y. 





rete AST 








k, N.Y 


nents. 


. Mish 


"? 


Alm 





October, 1929 


Get our new 120-page Die Set Guide 
Listing 70,000 Sizes 






Select your own 
standard 


Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 


The Product 

That Built 

Our Modern 
Plant 








E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 








ONEIDA 
FLEXIBLE 
=. COUPLING 





Knurled Ferrule Flexible 
Bushing Coupling 


| —the link between 
power and machine 


—plus a_ shock-absorber 
that takes all the gaff of 
sudden overloads and starts. 
and absorbs whatever vibra- 
tion there may occur on the 


DELBEE power shaft. 


RUBBER CO. 


Syracuse, N. Y. 


Motor-driven appliances 
so equipped are made more 
dependable in service. 
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By the use of 
Die Cast Parts 


Illustrated here are only a 






few castings where substan- 
tial savings have been effected, 
due to partial, and in some cases, total 






elimination of costly machining opera- 
tions. Castings are made from Aluminum, Zinc, 
Lead and Tin Base metals, alloyed to suit your 
particular requirements. 





Send Blue Prints or Samples for Quotations 





DIE CASTING DIVISION 


Barnhart Brothers & Spindler 


Monroe and Dhroop Streets, Chicago 
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DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 


Ialmage and 55rd Aves., S. E. 





MINNEAFOLIS, MINN. 
CASTINGS—Continued 
McGill Meta: Co., Valparais Ind 
National Bronze & Aluminum Fuundry Co ssth & Lazy 
Cieveland, O 
Ohio Pattern Wks. & Fdy. Co., 2730 Spring Uruve Are, 
Cincinnati, O 
Rabun SKronze Foundry, 617 West Belgrave Huntingtuo 
Park, Cal 
Sterling Art Metal Wks., 40 Purvis. Long island City, N } 
Tenual. See National Bronze & Aluminum Foundry Co 
Unite Metal Mfg. ¢ li 25 Shipping, Norwich, Conn 
CASTINGS, Die 
<fee Tool & Die Casting Co., 1654 Holton, Milwaunce 
is 
Alemite Die-Casting & Mfg. Co., 2640 Belmont Ave... + ai 
cago, Ill 


Allied Die-Casting Corp., Long Island City, N. Y 


Alumac, See Aluminum Co. of America. 

Aluminum Co. of America, 2471 Uliver Bidg., Pittsourgb 
Aluminum Industrier — tne 2458 Beekman, Cincinnauu. VU 
American Brass Co., Waterbury, Conn 

Anaconda. See American Bruss Co 

Awerican Die Casting Co., 2040 UVominick, Chicago, Li 
Badger Die Casting Co., 156 bast Bultalo, Milwausee, Wie 
Barnhardt Bros. & Spindler, Munroe & Throcy St., Chicagu 
Bohn Aluminum & Brass Corp., Detroit. Mich 

Bohnalite. See Bohn Aluminum & Brass Corp. 


bu-Di see Doehie: Die Casting Co. 

Doehler Die Casting Co., 386 Fourth Ave., New York. N ' 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N. 


Ulinois Die Castings Co., 551 W. Congress, Chicago, Ill 

Krone-Seebek Die Casting & Mfg. Co., 2935 W. 47th, 
Chicago, Ill. 

Milwaukee Die Casting Co., 289 Fourth, Milwaukee. Wis 

Newton Die Casting Corp., 146 Munson, New Haven Conu 

Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago 


Perfection Die Casting Corp., 406 Lakeside Ave., N. w 
Cleveland, U 

Permite See Aluminum Industries. Ine 

Phoenix Die Castings Co., 21 Illinois 3uffalo, N. Y 

Stewait Vie Casting Co., 4500 Fullerton Ave., Chicago, Il 


Superior Die Casting Co., 875 E. 70th, Cleveland, Ohio 
Twin City Die Castings Co., Talmadge and 33rd Aves 
S. E., Minneapolis, Minn. (White Metal 


CASTINGS, Gray Iron 
American Engineering Co., Philadelphia, Pa 


Athens Foundry Co., Athens, Pa : 
Barlow Foundry Co., 551 N. J. RB. > Ave., Newark, N d 
Barnett Foundry Co., Newark, N. 

Berks Foundry & Mfg. Co., West iets: Pa. : 
Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 
Bridgeport Castings Co., 250 North Ave., Bridgeport, Conn 
Chicago Hardware Foundry Co., North Chicago, Ill 


Dick Bros., Inc., Reading, Pa 
Eastern Malleable Iron Co., Naugatuck, Conn. : 
Fairmount Foundry, Inc., Third & Westmoreland Sts., 


Philadelphia, Pa 
Forest City-Walworth Run 
Cleveland, O 


Fuondries Co., 2500 W 


Gray Iron Foundry Co., Reading, Pa. 

Milwaukee Grey Iron Foundry Co., 3910 Mitchell, Mil- 
waukee, Wis 

North Lebanon Foundry Co., Second & Canal, Lebanon, Pa 

North Wales Macn Foundry Co., North Wales, Pa 

Products Machine Co., Bridgeport, Conn 

Sacks Iron foundry, L., 357 Wilson Ave.. Newark, NJ 

Snead & “o. Pine St., Jersey “itv, N J 

Southern Malleahble Iron Co Ist S and Bond Ave 
Ea St. Teuis. 

St. Louis Malleable Castings Co., 7701 N. Conduit Ave 
St. Louis. Mo 

Union Mfg. Co., New Britain, Conn 

Western Foundry Co., Kedzie Ave. at 36th, Chicago, Ill 

CASTINGS, Steel 

Bonney-Floyd Co., Columbus, Ohio. 

FKastern Steel Casting Co., Ave. L & Edward St.. Newark 

Northwestern Steel & Iron Corp., 2907 Fourth, S E., 
Minneapolis, Minn. 

Pittsburgh Malleable Iron Co., Pittsburgh, Pa 

Procisn. See Northwestern Steel & Iron Corp. 

Riverside Steel Casting Co., Jacobus Ave, Kearney. N J 


CEMENT, Commutator 


Anchorlute. See Technical Products Co 

Commutator Companion. See Withington Div. of Marnot C 

Conuuctalute. See Technical Products Ce. 

Early, Edward E., 1129 W. Fifth, N. W., Canton, O 

Fixkwick. See Technical Products Co 

Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore 
Il 

Imperial See Martindale Electric Co. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O 

Mitchell Rand Mfg. Co., 19 Vesey, New York, N. Y 


FIREPROOF ELECTRICAL INSULATION 
Cold sets without heat. 
Sticks like solder 


Sencaretetet tall Die PERIMENTER’S 
* LIQUID PORCELA OUTFIT 


wee 


AT Siiamesa 


CEMROOH ACIDPROOF OILPBOOF 


TECHNICAL PRODUCTS CO. 
Pittsburgh, (6) Pa. 


12 different assem- 


bling and insulating 
cements— $2.00 post 
. prepaid. 
\ Ask us about your 
cementing problems. 


27th, 
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DIE CASTINGS 


Permanent Mould Castings 


OUR 36 years’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 


ble in the use of die castings. We design and 
make our own DIES QUOTATIONS made on 
parts NICKEL or CHROME plated. GooD 


WILL reflects as an 
of satisfied customers 


FRANKLIN DJE CASTING CORPORATION 
826 Gifford St., Syracuse, N. Y. 


index to our large number 


Pioneers of the Die-Casting Industry 





erce- Lute See Perfection Supply Co. 
‘erfection Supply Co., 98 Park Pl, New York, N. Y¥ 
Mica Co.. 26 St Andrews Place. Yonkers, N. Y. 
rechnical Products Co., Pittsburgh, Pa 
“Westingnouse Elec. & Mfg. Co., East Pittsburgh. Ps 
Withington Div. of Marnot Co., 50 Thayer, Boston, 


CEMENT, Liquid Porcelain 
Anchorlute. See Tectinical Products Co 

Fire Lute. See Technical Products Co 
Insa-Lute. See Technical Products Co 
MkKonite Co., Passaic, N 

Patch-O-Namel. See Technical Products Co 
Repairet Mfg. Co.. Milwaukee. Wis. 
Stupakoff Laboratories, 6627 Hamilton Ave., 
Technical Products Co., Pittsburgh, Pa 
fhermold. See Technical Products Co. 
CHAIN, Chandelier (Fancy). See Crystals, Chandelier 
CHAIN DRIVES. See Chain. Power Transmission 


CHAIN, Fixture 

acco. See American Chain Co 
American Chain Co., Bridgeport, 
Chase Brass & Copper Co. 
Eastern Chatp Works, 309 E. New York, N. ¥ 
Faries Mfg. Co., Decatur, Ill. 

Globe Metal Mfg. Co., 2122 E. Hazard, Philadelphia, Pe 
H. & O. Chain Co., So. Norwalk, Conn. 

Newark Metal Mfg. Co., 22 8. 6th, Newark. N. 2 

Plume & Atwood Mfg. Co., Waterbury, Conn 

Rodale Mfg. Co., 200 Hudson, New York, N. Y 

Steele & Johnson Mfg. Co., Waterbury, Conn 

Universal Metal Chain Co., 75 Clymer, Brooklyn, N. Y 


CHAIN, Power Transmission 

Baldwin Chain & Mfg. Co., Worcester. Mass 
Boston Gear Wks. Sales Co., Norfolk Downs, 
Diamond Chain & Mfg. Co., Indianapolis, Ind 
Link-Belt Company, 910 8S. Michigan Ave.. 
Morse Chain Co., Ithaca, N. Y. 

Ramsey Chain Co., Inc., Albany, N. Y 
Reeves Pulley Co., Columbus, Ind. 

Renold Boston. See Boston Gear Wks 

Union Chain & Mfg. Co., Sandusky, O 
Whiwey Mfg. Co., Hartford, Cenn. 
CHAIN, Socket 

American Ball Chain Works. 12 Wooster St., 
Bead Chain Mfg. Co., Bridgeport, Conn. 

H. & O. Chain Co., South Norwalk, Conn. 
CHANDELIER BEADS. See Crystals, Chandelier 
CHANDELIER CRYSTALS. See Crystals. Chandelier 
CHANDELIER FRINGE. See Crystals. Chandelier 


CHARGERS, Magnet 

Charging, Remagnetizing. 
Colpin Corp., 6110 S. Main. Los Angeles, Cal 
Cowie Elec. Co., E. 8., 1823 Wyandotte, Kansas City Mo 
Fore Elec. Mfg. Co.. 5255 Wabada Ave. St. Louis Mo 
Scintilla Magneto Co., Inc., Sidney, N. 
<ervwell Sales Corp., 1749 N. Winchester Ave.. Chicago 
Valley Electric Co.. 4221 Forest Park Blvd.. St. Louis, Mo. 


CHEMICALS, Battery 


Vlas 


Mass 


Pittsburgh, Pa 


Conn. 


22nd 8t., 


Mass 
Chicago, Il. 


New Yerk. 


Electrolyte, Battery Salts, Battery Oxides. Sal Ammoniac. 
Bluestone. Manganese. 
Cooner & Co., Charles, 194 Worth, New York. N. 
Eagle-Picher Lead Co., 134 N. LaSalle, Chicago. (Oride.) 
Simer & Amend. 205 3rd Ave., New York, N. Y 
Electrex See Goodyear Chemical Co., Inc. 
Electro Chemical Co, 118 W. Court St., Dayton, O 


Jersey City, N. J 
and Big Four R. R 


Yeneral Metallic Oxides Co., 
Globe Chemical Co., Murray Rd. 
Cincinnati, O. 3 
Goodyear Chemical Co.. Inc.. 20 W. 22nd, New York. N. Y. 
+rasselli Chemical Co., Guardian Bldg., Cleveland, O 
Kalbfieisch Corp., 200 5th Ave., New York, N. ‘ 
Klipstein Co., 644 Greenwich, New York, NY 
Merrimac Chemical Co., 14% State, Boston, Mass. 
Powers-Weightman-Rosengarten Co., Philadelphia, Pa 
Voltah See Powers-Weightman-Rosengarten Co 
Wah Chang Trading Corp.. 233 Broadway, New York. N Y 


CHEMICALS, Refrigeration 

ansul Chemical Co., Marinette, Wis. 

Arctic. See Roessler & Hasslacher Chemical Co 

Tarbide & Carbon Chemicals Corp., 30 E. 42nd. New York 
N. Y. (Butane & Isobutane.) 

Ory Ice Corp. of America, 50 E. 42nd, New York, N. Y 

Roessler & Hasslacher Chemical Co., 709 Sixth Ave.. 
York. N. Y. (Methyl Chloride, Ethyl Chloride.) 

Virginia Smelting Co., West Norfolk, Va. (Sulphu~ Dtoride.) 

Yhromium Plating See Plating & Finishing. 


CHUCKS, Magnetic 
J & H Elec. Co., 161 Clifford, Providence, 
simmons. See Taft-Pierce Mfg. Co. 
faft-Peirce Mfg. Ce., Woonsocket, R. I. 
Walker Co.. O. S (Rockdale). Worcester, Mass 
CIRCUIT BREAKERS 

Air and Oil Circuit Breakers and Oil Break Switches 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
anderson Mfg Co., Alb rt & J. M., 289 A, Boston, Mase 


New 


R I 


automatic Reclosing Circuit Breaker Co., Columbus, O 
automatic Switch Co., 517 E. Larned, Detroit, a 
3urke Controller Co., 369 Lexington Ave., New York Y 


‘endit Elec’l Mfg. Corp., 838 Summer ‘St. (South ipesion) 
Boston, Mass. 

Cramblett Engineering Div. of Time-O-Stat Controls Co.. 
286 Milwaukee, Milwaukee, Wis. 


Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 


General Electric Co., Section W-234, Merchandise Dept. 
Bridgeport, Conn. 
Hart & Hegeman Div. of Arrow-Hart & Hegeman Elec 


Co., Hartford, Conn. 
Hartman Electrica) Mfg. Co., 31 E. 
High Tension Elecl. Specialty Co., 


Fifth, Mansfield, Ohio 
500 Washington, A>‘ng 


ton, Mass 
Hitesco See Hich Tension Elecl. Specialty Co 
H. & See Hart & Hegeman Div 


unducto-therm. see Allen-Bradley Co 
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DIE MOLDED CASTINGS 


Aluminum, Tin, Zinc and Lead Alloys 





Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 


BADGER DIE CASTING CO., 


156 East Buffalo St., Milwaukee, Wis. 








i & Clreuit 
vniladelpnia, Pa. 
-ine ee Co., 


Breaker Co., 19th and Hamilton Sts. 


South Milwaukee, Wis. (Oil Switches.: 


‘taple Co, Hi Indianapolis, Ind. 
Martindale Elee. Co., 1262 W. Fourth, Cleveland, O. 
dinibraker. See Burke Controller Co. 


doller-Smitn Co., 239 Broadway, New York, N. Y. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
fakamine Corp., 208 Rawson, Long Island City, N. Y 
s-Ke-Lite. See Il. T. KE. Circuit Breaker (‘ 
Westinghouse Elec. & Mfg. Co., East Pittsburg: *. 


sIRCUIT TESTERS. See Testers, and Ctcult 
SLEANER BAGS, Vacuum. See Bags, Vacuum ‘lean, 
CLEANER BRUSHES, Vacuum. See Brushes ‘o ‘a 


Cleaners. 


CLEANERS, Metal 

Oakite Products, Inc., 26 Thames, 
CLIPS. Fuse. See Fuse Clips. 
CLIPS, Heater Plug 

dray Bros. Ce., Plano, Ill. 
CLOCK SWITCHES. See Switches, Time. 

CLOTH GEARS. See Gears and Pinions, Composition 


New York, N. 1 


tLOTH oe SPEAKER DIAPHRAGM. See Cloth, Un- 
treate 

LOTH. “RADIO GRILL. See Cloth, Untreated. 

CLOTH, Untreated 

doyle & Co., John, 112 Duane, New York, N. Y. 

Yanvas, “‘Aereplane Cloth,”’ Cotton a ‘Drill, Diaphragm 

‘loth, Grill Fabrics, ete 

Mitechell-Rand Mfg. Co., 19 Vesey, New York, N. Y 


Cindall Fabrics Corp., 
(Grill Cloth). 


CLOTH AND PAPER, Insulating 


200 Madison Ave., New York, N. Y 


a. eee See ( 
ED | ce nkw clea tae yee See P 
Fibre Paper (Fish Paper) ........ See F 
Press Board (Fuller Board)....See B 
SE SR thda a deaaakaeans 6s 2008" See 8 
acme Wire Co., New Haven, Conn........ cs P 





armee See Rogers Paper Mfg. Co. 
srmatite. See Mica Insulator Co 
Behr-Manning Corp., Troy. N. Y sien We 
— + Co., Witten. 268 4th Ave., New 

oeoes ° Se600 es ecseoeeese , 
Campbellite. See ‘National Vulcanized 

Fibre Co. 

Carboloid Products Corp., 15 Park Row, 

et Te . Ceksarebeetetiaakeveseuh> Cc Mere 
Case Brothers, Inc., Highland, * Park, Conn. .. ae 
Case Mfg. Co. Unionville, Conn. sass 
Sase & Risley ‘Press Paper Co., Onece, Conn. we ee 
Seloron Ce, Bridgeport Pa............ P FB 
C-F. See National Vulcanized Fibre Co. 

—- Mica Co., 345 Campbell, Valparaiso, 

SOPSSO CERES AKOCHORD OR SdS+C CER OES - was 
Columbian Rope Co., Auburn, N. Y....... <5) ae 
ee Diamond Fibre Co., Bridgeport, 

SUAS SORSORPANEGD OSS Asada deen eeenee 00 68 P 
De “Seuss & “Co., Louis, 69 Duane, New 

Tork, M. T. (Omionser).........0:00000: pases 
Dexstar. See Dexter & Sons. 

Dexter & Sons, C. H., Windsor Locks, Conn 

(Condenser Tissue. ) 

Dielectric Mfg. Co., St. Louis, Mo........ Se2 FF .. 8 
Electrite. See West Virginia Pulp & Paper Co. 

fybercid. See Wilmington Fibre Specialty Co. 

General Electric Co., Merchandise Dept., 

I, I ci ewimbenducnsdees sees ( 2 

chandise Dept, Bridgeport, Conn.. arn 4 
dartford City Paper Co., Hartford City, Ind. 

.Glassine Condenser Tissue). 
dewitt & Bres., C. B., 16 Ferry, New York C .. P 
di-Tex See Stevens Paper Mills. 

Hollingsworth & Vose Co., 333 Was ington 

Boston, Mas Keene aeles 2 
(newila. See sarentum Paper ‘Mille | Le 
(rvington Varnish & Insulator Co., _— 

Pt Me iahterbSteriwekenae tameuas « ©€ 6 PP 
Manning Paper Co., J. A., Troy N. Y. sh eee secs B 
Mica Insulator Co., 200 Varick, New York C oe aa OB 
as he Mfg. Ce. 19 Vesey, New 

bh Ms seeiteetewennenss coos «¥ 
National Vuleantzed "Fibre Co., “Wilming- 

MM chishiseanar cued «dah ade teeeeee ¢< F 
New Jersey ‘Wood | Finishing Co., Wood- 

Pe 1 i sttidtneken aée'sta 6 naeeues c 


Jomoid. See Wilmington Fibre Specialty Ce. 
B. 


vid Hick. See Hewitt & Hros., C. 
’eerless. See National Vulcanized Fibre Co. 
Riegels. See Warren Mfg. Cc 


Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F 
dogers Paper Mfg. Co., South Manchester, 









HEATER 
PLUG CLIPS 


Made in large quantities on special machines. 
Manufacturers buy from us for less than it 
would cost them to make their own contacts. 
Shall we mail samples and prices to you? 


CONTRACT WORK—Let us 
manufacture your product and 
serve as your factory. Write us. 


GRAY BROTHERS, Inc., Plano, Ill. 
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r 
' t for 
: comes tous for 
mouldings in Bakelite, 
Lacanite and Phenolic be- 
cause it is here that a strict 
Do- standard of quality is maintained through each 
successive step in fabrication—from mould 
om making to the moulding. 
Y 
As industry advances in the perfection of its 
products, Scranton Button is called upon to 
solve problems born in the need of finer mould- 
ings with the highest attainable degree of ac- 
curacy. ve 
a e 
Eighth Annual 
, In radio—the worlds newest industry— ‘ eo 
° ° ° ° adio ° ow, 
. Scranton Button is especially active, moulding Ovtclne Slat tc BTte. 
millions upon millions of parts that make radio are = - 
. ; 2 th No. 2 
receivers better, simpler and more beautiful. ‘sincne tae 
k Whatever you make in which moulded insula- 
tion plays a part, you can place the utmost con- 
fidence in Scranton Button service. 
B 
B 
B 


Plants at SCRANTON, PA. and AUBURN.N. Y. 


— | NEW YORK, N. Y. DETROIT, MICH. 
50 Union Square 114 East Lawn Ave 
CLEVELAND, O AUBURN, N. Y. 
4900 Euclid Bldg. 40 Washington St. 


SCRANTON, PA. 
419 Cherry St. 


CHICAGO, ILL 
645 Washington Boul. 
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SUNDH Control 


for Elevator Control 
Fire Pump Control 


Pressure Regulators 
AC d DC Float Switches 
an Automatic Starters 


Manual Starters 

Speed Regulators 

Machine Tool Control 
Magnet Operated Switches 
Valves, Magnet Operated 
Transfer Switches 


Sundh Electric Co., Inc. 








TRADE MARK Newark, N. J. 





CLOTH AND PAPER, Insulating—Continued 

schweitzer, inc., Peter J., 200 Fifth Ave., 
New York, N. Y. (Condenser a? 
Sico. See Standard Insulatien 

ee Insulation Co., East Rutherford, 


I: Bi. pueosannesctaskeoapeceesnshtneuss oes ? 
Sterling Fireboard Co., 501 Fifth Ave., _— 

York. (Varised Hard WFibrebeard)..............-- B 
Sterlite. See Sterling Firebrand Co. 
Stevens Paper Mills, Windsor, Conn................ B 
Tarentum Paper Mills Co., Tarentum, Wks. Saws eee <0 


Turbonite. See Brand & Co., Wm. 
Union Mills Paper Mfg. Co., New Hope, Ps... .. P .. .«. 
Warren a. Co., 342 Madison Ave., New 


York, z. 
West Wirsinis Pulp & Paper Co., 230 Park 

DOO. PO WER ccccccccdccccocepcvosces 00 66 00 05 B 
Wilmington Fibre Specialty Co., ae 


CLUTCHES, Magnetic 
eee QreS St. Paul Ave., Milwaukee, Wis. 


COIL (Colls). 
Armature and Field. See Coils, Finished. 
Choke (Power). See Fittings, High Tension. 
joke (Radio). See Radio Circuit Components 
ers & Impregnators. See Ovsns. 
Electromagnet. See Coils, Finished. 
Flatteners. See Rolls. Coil Flattening. 
High Frequency. See Electro-Therapeutic; also Radie 
Cireuit Components; also Ignition Outfits. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished; also Electro-Therapeutie 
Loop Benders. See Benders, Coil Loop. 
Medical. See Blectro-Therapeutic. 
Presses. See Armature Coil. 


Removers. See Removers, Coil. 

Resistance. See Units, Rods & Grids: also Radio Cireuit 
Compenents. 

Shaping Machines. See Shaping Machines, Coil. 

Spark. See Ignition Outfits. 

Spreaders. See Winding Machines, Armature & Field 
Coil. 

Tamping Tools. See Tools, Coil Tamping. 

Taping Machines. See Taping Machines, Coil. 

Testers. See Testers, Coil; also Test Benches, Armature 

Winders, Armature & Field Coil. See Winding Machines. 
Armature & Field Coil. 

Winders, Induction Coil. See Winding Machines, In- 
dustrial Coil. 

Winding Forms. See Forms, Coil Winding. 

Windings (Magneto). See Coils, Finished. 

Wire Tension Devices. See Tension Devices. Ceil Wire 


COILS, Finished 

Armature, Field, Electromagnet and Inductien Coils 
Acme Products Co., Boston, Mass 
Acme Wire Co., New Haven, Conn. 
Aero-Call. See Aero Products, Inc. 
Aero Products, Inc., 4611 Ravenswood Ave., Chicago, Ill. 
Auth Electrical Specialty Co., 422 E. 53rd St.. New Yern. 
A. & A. See Electrical Coil Winding Co. 
Belden Mfg. Co., 2310B S. Western Ave., Chieage, Ill 
Bunnell & Co, J. H., $2 Park Place, New York, N. Y 
Burke Controller Co., 369 Lexington Ave., New York, N Y 
Cameron Elec. Mfg. Co.. Ansonia. Conn. 
Coto Coil Div. of Universal Winding Co., Providence, R. I. 
Ditmar Elec. Co.. Brookline, Mass. 
Dudlo Mfg. Co., Div. of General Cable Corp., Fort Wayne. 
Easton Coil Co., Easton, Pa 
Electric Heat Control Co., 5902 Carnegie Ave.. Cleveland. O. 
Electric Valve Mfg. Co., 68 Murray, New York, N. Y. 
Electrical Coil Winding Co., 2735 Saunders, Camden. 
Electrical Products Mfg. Ce.. Providence, R. I. 
Fredericks Co., H. M., Lock Haven, Pa. 
Globe Technolian Corp., Reading, Mass. 
Herald Electric Co., 29 East End Ave., New York, N. Y 
Inca Mfg. Co., Fort Wayne, Ind 
Marion Elec. Mfg. Co., 24 Cliff, Jersey City. N. J 
Modern Elec Mfg. Co., of? Mulberry, ge Ohio. 
National Elec. Corp., High, Newark, N. J. 
na Repair & Mfg. Co., 3610 Superior Ave., Cleve- 

lan 
Polymet Mfg. Co., 829 E._ 134th St.. New York. N. Y. 
Robertson-Davis Co.. 361 W. Superior, Chieago, Til. 
Robertson, Leo F., Inc., 532 West 22nd St., New York, 


Rome Wire Co. (Div of General Cable Corn.). Rome, N. ¥ 

Sevisor Magnete Engre “o. 397 Phillips, Toledo, O. 

States Co., 19 New Park Ave., Hartford, Conn. 

Stunz & Barron, 210 E. Pratt. Baltimore, Md 

Toledo Standard Commutator Ce 2242 Smead Ave., Toledo. 
9 


Varley Duplex Magret Co., 15 Exchange Place, Jersey 
City. “J. (Electromagnetic only). 

COMMUTATOR 
Bars. See Bars, Commutator. 
Cement. See Cement. Commvr «tor. 
Dressers See Stones, Comm:tstor. 
Lubricants See Compount+. commutator. 
New. See Commutators. 
Refilled. See Repairing an? Second Hand. 
Slotters. See Slotting Machines & Tools, Commutator 
Slotting Files. See Files. Commutator Slotting. 
Soldering Machines. See Soldering Machines, Commutator 
Stones. See Stones. Commutator. 
Tighteners. See Tighteners, Commutator. 
Truing Devices. See Tools, Commutator Truing 


COMMUTATORS 
Cameron Electric Mfg. Co., 205 Main, Ansonia, Conn. 


Flectriec Materials Co., North East, Pa. - 

Eureka Metal Products Corp.. 91 Clay, North East, Pa. 

Homer Commutator Co., 4748 Hough Ave., N. E., Cleveland, 
0. 


Toledo Standard Commutator Co., Toledo, 0. 
COMMUTATOR BRUSHES. See Brushes, Commutator 
COMPOSITION PULLEYS. See Pulleys, Composition. 


10 


COMPOUNDS, Commutator 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ill. 
Armstrong. See Elec. Power Maintenance. 

Consistency. See Warren Lubricant Co 

Cramolin, Inc., 25 W. 43rd St., New York, N. Y. 


Dixon Crucible Co., Jos., Jersey City, N. J. 


Doe & Co., Walter S., Kent, Ohio. 
Gales. See McLennan & Co 
Goldmark Co., James, 83 Warren, New York, 


. ¥. 


Kester Solder Co., 4210 Wrightwood Ave., Chicago, II. 
McLennan & Co., K., 1751 West 35th, Chicago. 


Perfection. See Warren Lubricant Co. 
Sanderson See Warren Lubricant Co. 
Spermo. See Warren Lubricant Co. 
Trotters. See Goldmark Co., James. 


Warren Lubricant Co., 22 Maurice, Buffalo, 


ee 


COMPOUNDS, Sealing. See Wax and Compounds 


CONDENSER UNITS, Refrigerator 


Bush Mfg. Co., Hartford, conn 


McCord Radiator & Mfg. Co., Riopelie & E. Grana ave. 


Detroit. Mich. 
Rome-Turney Radiator Co., Rome, N. Y. 


CONDENSERS, Radio. See Radio Circuit Components 
CONDENSER TUBING. See Tubing, Brass and Copper 


CONNECTORS, Pin-Plug 


Kliegl Bros. Universal Electric Stage Ltg. 
50th, New York, N. Y. 


CONNECTORS, Wire 


Ideal Commutator Dresser Co., 1039 Park Ave., 


Ill. (Solderless-Tapeless). 
CONTACT POINTS. See Points, Contact. 


Co., 321 W. 


Sycamore, 


CONTAINERS, Shipping. See Fibre Board Products. 


CONTROLLERS, Motor 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Anderson & Co., C. J., 53 W. Jackson Blvd., 


Automatic Switch Co., 154 Grand, New York, 
Betts, Inc., James H., 1893 Sedgwick Ave., 


N. Y. (Traffic.) 


Ctene. Ii. 


N. 
ee ‘Yorn 


Burke Controller Co., 369 Lexington Ave., New York. ™ *° 
tockton, Cal. 


B-Q Oil Burner Co., 8 


n, 
Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Condit Elec’l Mfg. Corp., 838 Summer St. (South Boswa,. 


Boston, Mass. 


Cutler-Hammer Mfg. Co., 1288 St. Paul Ave.. Milwausev. 
Diamond Eleel. Mfg. Co., 1330 N. — Les Angeles, Cal. 


Dinkey. See Elec. Contrcller & Mfg. 


E C & M Youngstown. See Electric Controller & Mfg. tw. 
Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland, U 


Electrite. See Sundh Elec. Co. 
General Electric Co., Schenectady, 


Zz: 
Horni Signal Mfg. Corp.. 515 asia, 


Industrial Controller Div. of Square D Co., 
Hanover, Milwaukee, Wis 


New York. 


S. Pierce & 


Maimin Speed Control Corp. 251 W. 19th, New York. 


(Sewing Machines. ) 
Monitor Controller Co., 51 Gay, Baltimore, 


Md. 
Naticnal Electric Controller Co., 5315 Ravenswood Ave. 


Chicago, Ill. 


Refrigerating Specialties Co., 728 8S. Sacramento Blvd. 


Chicago, 
Resisto. See Allen- Bradley Co. 


Rowan Controller Co., 306 N. Holliday, Baltimore, Ma 


Square D Co., 6060 Rivard, Detroit, Mich. 


Sundh Elec. Co., Parkhurst St. at Ave. C, Newark, N. J 


Switcholone. Sce Condit Elec. Mfg. Co. 
Thermaload. See Monitor Controller Co. 


Trumbull Electrie Mfg. Co., Plainville, Cenn. 


Uemco. See Union Elec. Mfg. Co. 
Unelco. See Union Elec. Mfg. Co. 


Union Elec. Mfg. Co., 934 Juneau Ave., Milwaukee, Wis. 
Westinghouse Elec. & Mfg. ne’ East Pittsburgh, Pa 
WwW. K Mfg. Co 


See Westinghouse Elec 


COPPER. See Brass, Bronze and Copper; also Casting» 


COPPER TUBING. See Tubing, Brass 
CORD TIPS. See 


Tips. Cord. 
CORD, Tinsel. See Tinsel Cord & Thread. 


CORDS, Extension 


Copper 


Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
CORES, RESISTANCE COIL (Lava) 
Americana Lava Corp., 1425 William, Chattaneoga, Teno 


Crescent. See M. Kirehberger & Co. 
Es-El-Co. See Southern Lava Co. 


Kirchberger & Co., M., — Brooklyn, N 


Lavite. See Steward Mfg 
Lavarock. See M. Kirchberger & Co. 
Southern Lava Co., Rossville. Ga. 


Steward Mfg. Co., D. M., Chattanooga, Tenn 
Tennessee Burner Mfg. Co., Chattanooga. Tenn 


XL. See Tennessee Burner Mfg. Co. 


CORES, RESISTANCE COIL 
Porcelain) 


¥ 


(Refractory 


American Lava Corp., 1425 William, Chattanooga, Tena 


Colonial Insulator Co., 


Akron, O. 
Crowley & Henry L., 545 N. Arlington Ave.. Eee 


Orange, 


Electrical Refractories Co., = Palestine, O 


Elemite. See Louthan Mfg. ‘ 
Fireite. See Hartford Faience Co. 
Hartford Faience Co., Hartford, Conn. 
Louthan Mfg. Co., E. Liverpool, o. 


Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
Thermal Syndicate, 58 Schenectady Ave., Brooklyn. N 


Vitreosil. See Thermal Syndicate. 

Woolley, Inc., W. Douglas, East Liverpool, 
COTTON DUCK. See Cloth, Untreated. 
COTTON SLEEVING. See Tape, Cotton. 
COUNTERS, Revolution. See Tachometers. 


COUPLINGS, Shaft (Flexible- nee) 


Ajax Flexible Coupling Co., Westfield, N. 
Bartlett Hayward Co., Baltimere. Md. 
Bond Co., Charles, 617 Arch, Philadelphia. 


Pa 


Brown Engineering Co., 123 N. Third, Reading, Pa 


Falk Corp., Milwaukee. Wis. 

Delbee Rubber Co., Syracuse, N. Y. 

Francke. See Smith & Serrell. 

General Electric Co., Schenectady, N. Y. 

Grundy. See Bond ‘Co. 

Kanti Lever. See Brown Engineering Co. 

Krone-Seebek Die Casting & Mfg. Co., 
Chicago, Ill. 

Lipe. W. C., Syracuse, 


2935 W. 47th, 


N. 
Lovejoy Tool Wks., 325 W. Tonto, Chicago, Tl. 


Mather. See Bond Co. 


Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand- 


less Ave. & Harrison St., Pittsburgh, Pa. 


Oneida. See Delbee Rubber Co. 
Smith & Serrell, 5 Halsey, Newark, N. J. 


Webster Mfg. Cs, — N. Kostner ave. Chicago, Ml. 


Wood's Sons Co., Chambersburg, Pa. 
COVERING MACHINES, WIRE. See Wire Manufacturing 
Machines. 


CUPS, Grease 
Auburn, New York. 


Rowen Products Corp., 
Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., 


Lunkenheimer Co., Cincinnati, Ohio. 
CUPS, Oll 


Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., 


Chicago, Ill. 


Chicago, Tl 
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ELECTRO 


MAGNETS 


FOR 
ANY REQUIREMENT 


For Solenoids 


Electrically 
A.C.and D.C. operated Vaives 


Special Magnet Remote Control 
to Suit Y Switches 

u our Emergency Sw. 
Job Door Switches 


ELECTRIC VALVE MFG. CO. 
68 Murray St., New York, N. Y. 





CUT OUTS, Battery. See Switches, Batte 
pe BS OUTFITS, Metal. See ‘Welding. and Cuttings 


CRANES, Floor. See Lifts, Armature. 
CRYSTALS, Chandelier 
Crystals, Prisms, Beads, Chains, Fringes. 
Crystal Venezia. See Harrison & Co., Arthur. 
Foslite. See Harrison & Co., Arthur. 
oe... “arthur gra, ww York, N. Y. 
arrison rthur, ashington Blvd., Coteege 
a te & Co., 268 4th Ave., New York, 7 
es. 
Nelson Bead Co., 15 W. 87th, New York, N. Y. (Importer.) 
Rialto Import Co., 112 W. 4th, New York, a: ae 
Schwartz Lighting Fixture Wks., 1341 Noble, J appertotte. 
CURRENT INDICATORS” ao srements’: Fede 
instruments, Peecket. 
ee METERS. See Instruments, Portable aac 


DECALCOMANIA 
Meyercord Co., 120 S. La Salle, om. Ti. 
Novar. See Palm Fechteler & 
Palm Fechteler & Co., 67 5th b » New York, N. Y 
DIALS 
Radio (Metal). See Radio Mpuntings. 
Radio (Molded). See Radio Molded Parts 
Enameled. See Dials, Enameted. 
DIALS, Enameled 
Whittier Co., Horace R., Pequabuck, Cenn. 
DIAPHRAGM, Cloth. See Cloth, Untreated. 
DIE CASTINGS. See Castings, Die. 
DIE MAKERS. See Dies, Die Makers. 
DIE SETS 
Baumbach Mfg. Co., 1810 Kilbourn Ave., Chicago, Ml. 
~~. — Specialties, Inc., 2104 S. 52nd Ave., Chi- 


DIES.” Pive. See Stocks, Dies aad Reamers. 
DIES. DIE MAKERS 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Eureka Ton) & Machine Co., 42 Walnut, Newark, N. J. 
Holm’s Mfg. Co., Kenosha, Wis. 
Kuhn & Jacob Machine & Tool Co., 502 Prospect Ave., 
Trenton, N. J. 
Mareck & Nebel, 255 Greenwich, New York, N. Y. 
DISCS, Armature 
Steel Discs, Laminations, and Segments for Motors aad 
Transformers. 
American Stamping Co., 978 E. 64th, Cleveland, O. 
Cleveland Armature Works, 4732 St. Clair Ave., Cleve 
Hercules Elec. Steel Corp., 145 Lafayette, New York, N. 
Lamination Stamping Co., 764 Windsor, Hartford. Conn. 
eee Machine & Tool Wks., 637 Northland, Buffalo, 


Valley Appliances, Inc., 634 Lexington Ave., Rochester, 


Willor Mfg. Corp., 117 Mercer, New York, N. Y. 
ag ond MACHINES, WIRE. See Wire Drewias 
DRIVE SCREWS. See Screws, Drive. 

DRIVES. CHAIN. See Chain, Power Transmission 
DYNAMOMETERS 

Westinghouse Elec. & Mfg. Co., Fast Pittsburgh, Pa. 
Clark Controller Co., 1146 E. 152nd, Cleveland, 0 
Diehl Mfg. Co.. Elizabeth, N. J 

General [Electric Co. Schenectady 

EBONITE. See Rubber. Hard 

ELECTROLYTE. See Chemicals, Battery. 
ELECTROMAGNETS. See Coils. Finished. 


ELECTRODES FOR GAS SIGNS 
— Neon Sign Corp., 549 W. 132nd St., New York, 


Eisler Electric Corp., 756 §. 13th, Newark, N. J. 
Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
. S. De Vry Corp., 333 N. Michigan Ave., Chicago, 


ELECTRODYNAMOMETERS. See Instruments, Laboratory 
Standard. 


ELEMENTS, Heating. See Units, Rods and Grids. 


ENAMELING MACHINES (For Magnet Wire) 
(See Also Wire Manufacturing Machines). 

American Insulating Machinery Ce., 519 Huntington Ave. 
Philadelphia. Pa. 

Sleeper & Hartley, Inc., 335 Chandler, Worcester, Mass 


ENGRAVING MACHINES 
Portable Bench and Pedestal Oufits for Marking Metal. 
Brewster Co., Wm., 30 Church. New York, N. Y. 
Neckel. See Preis & Co.. Inc., HP. 
Eisler Electric Corp., 756 8. 13th, Newark, N. J. 
(Tube Base _ Branders) 
Engravograph Corp., 12 Vestry, New York, N. Y¥ 
Etchograpb. See Brewster “o., Wm. 
Gilbert Supply Co., Independence. Iowa 
Gorton Machine Co.. Gee., Racine, Wis. 
Preis & Co., Inc., H. P. Newark, N. J 
Schmidt, Inc., Geo. T., 4100 Ravenswood Ave., Chicago, Il. 


ENGRAVING, Radio Panel 
Engraving to Order. 
Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Pa. 
Stch-O0-Gravure. See Insuline Corn. of America. 
General Fabricating Co., 165 Greenwich, New York, N. Y. 
Globe Mfg. Co., 101 Spokane St., Seattle. Wash. 
Tnsuline Corp. of America, 78 Cortlandt, New York, N. ¥ 
New England Products Co., 282 Greenwich. New York. 
Preis & Co., Inc., H. P., 227 Fulton, New York, N_ Y. 
Schmidt. Ine., Geo. T., 4102 Ravenswood Ave., Chicago, 
Til. (Tube Base Branders). 
Schwenke Machine Engraving Co., 20986 Woodward Ave., 
Detroit. Mich. 
Verichreme Laboratories, 4614 Spring Grove Ave., Cincinnati 
Wright Radio Co., 114 Exchange, Rockland, Mass. 


EYELETS 
Platt Bros. & Co., Waterbury, Conn. 
2 
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S modern as the Telechron itself is this attractive Textolite 
molded clock case, molded by General Electric for the 
Warren Telechron Company. The case, with raised numerals, 
is fabricated in one piece, coming direct from the molds 
with its rich walnut finish that will never require polish- 
ing or refinishing. It is an excellent example of the 
molder’s art. @In this Telechron case—and in all Tex- 
tolite molded products—are incorporated all the ex- 
perience and technique acquired by General Electric in 
producing half a billion moldings. @Thus Textolite 
molded, attractive, durable, dielectric, combining 
General Electric’s unexcelled facilities for research 
and for production, gives complete satis- 


faction to all users of molded parts. 





885-23 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 8 P. M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


GENERAL EI! ELECTRIC COMPANY, SCHENECTADY, N. es SALES OFFICES IN PRINCIPAL CITIES 
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read 


Wicks for Motors 

Lining for Fan Bases 
Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT WORKS 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST. LOUIS 





EYELETS—Continued 

Waterbury Kutton & Moulding Co., 835 S. Main, Water- 
bury, Conn. 

Waterbury Button Co., 835 S. Main, Waterbury. Conn. 

FABRIC, Radio Grill. See Cloth, Untreated. 

FABRIC SHADES. See Shades, Fabric. 

FAN BLADES. See Blades, Fan. 


FEET, Feit 
Brawley, T. R., 279 20th, Brooklyn, N. Y. 
FELT 


Advance Felt & Cutting Co., 609 W. Lake, Chicago. 
American Felt Co., 211 Congress, Buston, Mass. 

Booth Felt Co., 460 18th, Brooklyn, N. Y. 

Brawley, T. R., 279 20th, Brooklyn, N. Y. 

Western Felt Wks., 4029 Ogden Ave.. Chicago, Il. 


FERRULES 

Chase Brass & Copper Co., Waterbury, Conn. 

Clark Metal Products, 490 Hancock Ave., Bridgeport, Cena. 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence. R. I 

Platt Bros. & Co., Waterbury, Conn. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., 99 Mill, Waterbury, Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn 


Waterbury Button & Moulding Co., Waterbury, Conn. 
FIBRE BOARD PRODUCTS (Solid and Cor- 
rugated) 


Container Corp. of America, 111 W. Washington, Dept. 36, 
Chicago, Ill. 

Mid-West Box Co., 111 W. Washington, Chicago. 

Serton Mfg. Corp., 59 E. Madison, Chicago, Il. 

FIBER CANDLES. See Candles, Fixture. 

FIBRE GEARS. See Gears and Pinions, Cemposition 
Paper. See Cloth and Paper. 
Radio Panels. See Radio Molded Parts 
Shipping Containers. See Fibre Board Prodcts 
Vulcanized. See Fibre, Vulcanized 


FIBRE, Phenol 

Moisture Proof; Sheet, Rod, Tubes. 
Aico. See American Insulator Corp 
Amerine See American Insulator Corp 
Armite. See Spaulding Fibre Co. 
Bakelite-Dilecto. See Continental Fibre Co 
Continental-Diamond Fibre Co., Bridgeport. Pa 


Fibroc Insulation Co., 245 Lincoln Ave., Valparaiso, Ind 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 


Franklin Fibre Specialty Co., Wilmington, Del 
Micarta. See Westinghouse Elec. & Mfg. Co. 
National Vulcanized Fibre Co., Wilmington, Del. 
Phenolite. See National Vulcanized Fibre Co 
Spaulding Fibre Co., Tonawanda, N. 

Synthane Corp., Oaks, Pa. 

Vul-Cot. See National Vulcanized Fibre Co. 
Westinghouse Elec. & Mfg. Co.. East Pittsburgh, Pa 


FIBRE, Vulcanized 
Sheet, Rod, Tube, Horn, Fibre, Bushings, Washers, 
Cleats, Screw Machine Products. 
Brandywine Fibre Products Co., 1402 Walnut St., Wil- 
mington, Del. 
Conite. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., Bridgeport, Pa 
Delaware Hard Fibre Co., Box 790M, Wilmington, Del 
Diamond F. See Continental-Diamond Fibre Co 
Egyptian. See Delaware Hard Fibre Co. 
Electrosote. See Pantasote c 
Fibro Products Co., New Bedford. Mass. 
Franklin Fibre Specialty Co., Wilmington, Del 
Fyberoid. See Wilmington Fibre Specialty Co. 
Independent Laboratories, 50 E. 42nd, New York, N. Y. 
Iten Fibre Co., 5403 Bower Ave., Cleveland, 0. 
Leatheroid. See Rogers Fibre Co. 
Lincoln Fibre & Specialty Co., Newport, Del. 
National Vulcanized Fibre Co., Wilmington, Del. 
Ohmoid. See Wilmington Fibre Specialty Ce. 
Pantasote Co., Inc., 250 Park Ave., New York, N. Y. 
Peerless. See National Vulcanized Fibre Co. 
Rogers Fibre Co., 210 Lincoln, Boston, Mass. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Standard Fibre Products Co., 36 Pleasant, Watertown, Mass 
Vul-Cot. See National Vulcanized Fibre Co. 
Vulcawood. See Continental-Diamond Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington. Del. 
FIBRE WASHERS. See Fibre. 
FIELD COILS. See Coils. Finished. 


FILAMENTS, Incandescent Lamp 

Cohn, Sigmund, 44 Gold, New York, N. Y. 

Conneway Elec. Laboratories, 406 Jefferson St., Hoboken. 

Filament Supply Co., 1317 Willow Ave., Hoboken, N 

Gilby Wire Co., Riverside Ave.. Newark, N. J. 

National-Harris Wire Co., 195 Verona Ave., Newark, N. J. 

Radio Products Corp., Steneck Trust Bldg., Hoboken, N. J 

Suter & Nuetzi, 3709% Lisbon Ave.. Milwaukee, Wis. 

Volkmar & Sons, 187 Sylvan Ave., Newark, N. J. 
(Lead-in-Welds.) 


FILES, Commutator Slotting 

Ideal Commutator Dresser Co., 1039 Park, Sycamore, Ml. 
Martindale Electric Co., 1262 W. Fourth, Cleveland, O. 
FISH PAPER. See Cloth and Paper. 

FITTINGS, Fixture. See Fixture Fittings. 

FIXTURE CANDLES. See Candles, Fixture 

FIXTURE CHAIN. See Chain, Fixture. 

FIXTURE, Cellars. See Fixture Fittings 


FIXTURE FITTINGS KEY 
PT. s.scouanocbiccssisenceee See B 
i EE va cnc cu cetue sued ssseeMe See B 
ccintkrmwb oadevdinas dae ..See B 
60s 86 be ans dN eo teweaday skew See B 
a See I 
Finials (Brass, Glass and Porcelain)...See B 
1s 


Electrical Manufacturing 









RES 4 b.c6ne as ccnccvecscouscecaase See H 
Clekies, BOGS - cscccccscvsscese ....-Bee B 
Hifckies, IFOM ....cccswccccscccscscene See 1 
Hooks, Brass See B 
Hooks, Iron . See I 
lron Fittings See I 
Loops, Brass See B 
Loops, Iron See I 
Rings See B 
Shade See 8 
Shells .Bee B 
BUARTEMEB cccccvccccecccccsessare See B 
ES owen chcctncchessonsnese .Bee B 
RTT te ee See B 
MDE anos oeckncescadscnseabessacnnam See H 
BARES cccccccccccccscecccccccccacececs See 1 
Acme Lighting Products, Inc., 2114 ae 
Ave., Cleveland, O. Straps.. sacke cece ao Oe 
American Chain Co., Bridgeport, “Conn. 
(Loops and Rimgse.)......cccseccccceccecees B 


American Ring Co., Waterbury, Conn. (Candle.) .... 8 
Appleton Electric Co., 1703 Wellington Ave., 
Cifenee, Bb, ccccvccccscevcvcsesesessscesse 
Arco. See American Ring Co. 
Arrow Electric Division of Arrow-Hart & 
Hegeman Elec. Co., Hartford, Conn.......... .+ 8 
Artoloid. See Great Eastern Brass Wks., Inc. 
Art Metal Co., 3721 Dayton, Cleveland, O........H 
Banlite. See East Side Metal Spinning Co. 
Banner. See Plume & Atwood Mfg. Co. 
Barton Brass Wks., 3627 Superior, Detroit.. B ...... 
Belmet. See B. & L. Metal Stamping Co. 
Bloch Bros., 88 Walker, New York............ B cc ce ee 
Biandt Mfg. Co., 3727 Gratiot Ave., Detroit. B ...... 
Braun, J. G., 609 S. Pauline, Chicago, Ill. 
(Pressed Ormaments.)  ....-seeeescessecece B I 
B. & L. Metal Stamping Co., 250 Moore, 
Brooklyn, N. Y. (Also Combination Wall 
Bracket TANGO.)  nceccncvcsvevssvccovvecses S248 
Cambridge Brass Co., Cambridge, Mass........ Mm oaee en 
Chase Brass & Copper Co., Waterbury, Conn B.. 8 
Chatham Metal Spinning © Sees Corp., 


2 
= 





128 Mott, New York, N. Y.....cccccccccccce B I 
Cleanezy. See Dunlap Co. 

Colonial Stamping Co., Brill St. & Passaic Ave., 

Newark, N. J. wcccccccccccccccsccccccccces pre yer 
Crescent Brass Mfg. Co., Reading, Pa...... © se wes 
Crouse-Hinds, Solvay Sta., Syracuse, N. Y.. ve ae ae 
Diamond Needle & Mfg. Co., Torrington, Conn. 

CEHifekies.) — wccccccccce cccccccccscccscccess oe EZ ce os 
Dunlap Co., John, Carnegie, Pa....cscccccccess oe oe 8 
East Side Metal Spinning Co., 451 Greenwich, 

Now YVotk, NW. Yuncccccccccccccssccccccess B 
Eureka Tin Ware Mfg. C 135 W. 20th, New 

WUE, Wax!) Me; 2s ncediiccdehes aimee esakss ceeds née 8 
E-Z Up. See Plume & Atwood Mfg. Co. 

Faries Mfg. Co., Decatur, Ill.............+0+ B 


I 
Flaherty Co., M. E., 28 S. Clinton, Chicago.. .. I 
Fralick Co., S. R., 15 8S. Clinton, Chicago.. .. I .... 
Franklin Brass Foundry Co., Reading, Pa.... B .....- 


Friedley-Yorhardt Co., Chicago.............++ B 
Grabler Mfg. Co., 6565 Broadway, S. E., Cleve- 
Bam, Gh. ccccccccccvecccccccsecccccesosecces co I 


Great Eastern Brass Wks., Inc., 182 Grand, 

New York, N. Y. (Spindles). 

Hart & Hegeman, Div. of Arrow-Hart & Hege- 

man Elec. Co., Hartford, Conn.............. «+ «+ 8 
Incandescent Supply Co., 468 West Broadway, 

New York, N. Y. 

Isco. See Incandescent Supply Co. 

Jiffy. See White Mfg. Co., J. H. 

Kwikon. See Fralick Co., S. R. 

Lakin. See Thomas & Betts Co. 

Liberty Brass Turning Co., 88 Walker, New 

WK, Ws, Me 46 kSAdadecebedens tess seascekse 0 I 
Liberty Iron “=e $ Nipple Works, 62 Greene, 

New York, N. I 
Liberty Machine Mog Wauwatosa, Wis......... B I 
Light Metal Stamping Co., 310 13th St., West 

New York, 


N. J os 
L & K Mfg. Co.. 440 Adelphi, Brooklyn. N. Y. .. .. .. H 


L. & W. Brass Wks., 361 W. Superior, Chicago, 


BE. 66 enssecgeedsisspeeceeas She evedvedviswes B 
Madelite. See Belson Mfg. Co 
M. S. W. Mfg. Co., 1527 Niagara Ave., Buf- 

Gale, Wh. Fe cccescccccvensesscccccccceses 2 BD ws as 
Meta. Products Co., 210 Canal. New York.... B .. 
Metro Iron Ornament Co., 191 Christie, New 

Teme, TE. OH, ncedenncecesvenscencceses ae 
Metropolitan-Columbia Mfg. 714 Metropolitan 

Ave., Brooklyn, N. Y..ccoccscccsecsccccccsece B 





Midwest Elec. Co.. 1639 Walnut, Chicago, M.... I 
Mid-West Chandelier Co., 14th & Chestnut Sts, 

Kansas City, Mo....cccccccsccccccccsccsees D vc +t a0 
an vee Co., 70 Washington, Brooklyn, 

N 


TE. Wa, cans cncednagecsgsbesanteccenciessvsas 68°46 8 
Monarch. See Perfeclite Co. 
Murlin Mfg. Co., Philadelphia, Pa........ ee 
National _—— Products Corp., Pittsburgh, Pa 
CREB.) civcccsccccccccccsctcdcccccrcsvesse I 
New Era Elec. Mfg. Co., 6725 Machinery Ave., 
WW. B., Chowmtamd, O.ncecscccccccvcvcsccccse oe oe 08 H 
New Wrinkle. See Bryant Elec. Co. 
New York Brass Turning Co., 568 Broadway, 
Mow YWoth.. Ni. Zecscccccescc vvcccscceseses B 
Nobolt. See Fralick & Co., 8S. 
N. W. Cleat Receptacle Bracket, S437 N. 29th, 
Philadelphia, Pa. ....ccssececescescescccces oe I 
Onli. See Perfeclite Co. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. B.. 8 .. 
Perfeclite Co., 1457 E. 40th, Cleveland.. saute oe 
Pittsburgh Valve & Fittings Co., Barberton, 0... 1... .. 
Plume & Atwood Mfg. Co., Waterbury, Conn. B .. 8 H 


Plumwood. See Plume & Atwood Mfg. Co. 

Plymouth. See Vester Sons, Alfred. 

Products Machine Co., Bridgeport, Conn........  cn.0e «* 
Reading Rrass Co., 141 Schiller, Reading, Pa. B I... 
Ribaysen Mfg. Co., J., 952 W. Lake. Chicago, Ml. B .. .. 


Rodale Mfg. Co., 200 Hudson. New York.... B ....H 
Sandow Tool Co., 1440 Bway, New York, N. Y..... 8 .. 
Scovill Mfg. Co., Waterbury. Conn............ SS. xs 


Simpalite See Sprecher Mfg. Co.. P. W. 
Simplex. See Plume & Atwood Mfg Co 
Springfast. See Plume & Atwood Mfg. Co. 
Square-G. See Grabier Mfg. Co. 
Standard Snap-Lite Corp.. 504 Jackson Ave., 
Long Island City, N. 
Standard Metal Spinning Co., 128 Mott, New 
errr rer ree B 
Star. See Perfeclite Co 
Star See Steel City Elee. Co. 
Steel City Elec. Co., Pittsburgh. Pa.......... .. I 
Steele & Johnson Mfg. “o.. Waterbury. Conn. B .. 8 
Stembridze & Brandt, 29 S. Clinton, Chicago. 
a, eS errr er ree B atl 
Sterling Spinning & Stamping Wks. 476 Broome, New 
York, N. Y 


T. & B. See Thomas & Betts Co. 
Thomas & Betts Co.. 63 Vesey, New York...... I 
Uno. See Bryant Elec. Co., alse Crouse- Hinds. 
also General Elec. Co., also Hart & Hegeman 
Ve. Co., also Pass & Seymour 
United. See L & K Mfg. Co. 
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United Metal Spinning Co., 440 Adelphi, 


Brooklyn, N. d. ccccccccccccccecsesscosee B. 
Vester, Sons, Alfred, 5 Mason, Providence, RB. L -” < 
Victor. See Piume & Atwood Mfg. Co. 

Virden, Div. of Gill-Virden Co., 6108 Longfellow 

Ave., Cleveland, O.cccesccoccccccccccccsces Aa oS 
Walden Tool & Metal Mfg. Co., New Haven 

Conn. 


Wameco. See Waterbury Metal Wares Co. 
Wateroury Metai Wares Co., Waterbury, Conn... .. 8 
Weber Brass Co., Whitney Power Block, Cleve- 








Re MR 0.0 cain 6 66bsbe Ube seme eee CaNSN he «0 Se « 
White Diamond. See White Mfg. Co., J. H. 
White Mfg. >. J. H., 79 Madison Ave., New 

MN Ie. Meee hESC A RARSGA RES aNSR EEC ES ¢60408 BS ..8 
Wilhite saekint Wks., 1245 8. Hope, Los An- 

BU, cn csccccrvensentdvensaccsecccce BD sc eae 


FLASHERS, Sign 
— Flashers, Thermal Flashers, Flashing Sockets and 
ugs. 
Ajax. See Reynolds Spring Co. 
A. & W. See General Outdoor Adv. Co. 
Angelus. See Electric Sign Flasher Corp. 
Betts, Inc., James H., 1393 Sedgwick Ave., New York. 
— Flashers, Thermal Flashers, Flashing Sockets and 
ugs.) 
Betts & Betts Corp., 645 W. 43rd, New York, N. Y. 
(Motor Flashers.) (Thermal Flashers.) Flashing Plugs.) 
= Sign Flasher Co., 280 Guttenberg, San Franciseo. 


Commercial Elec. Co., 1203 E. Grant, Portland, Ore. 

Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Diamond. see General Appliance Corp 

Dominic. See Kala-Flasher Co. 

Eagle Elec. Mfg. Co., 79 Hall, Brooklyn, N. Y. 

Electric Signal Corp., 406 Fourth Ave., Seattle, Wash. 

Electric Sign Flasher Corp., 1826 W. 9th, Los Angeles, Cal 

FPiguregram. See Reynolds Electric Co. 

Flash O-Lite. See Betts, Inc., James H. 

Flip-Flop. See Betts, Inc., James H. 

Gem Engineering Co., Hempstead, N. Y. 

Gacor. See General Appliance Corp. 

General Appliance Corp., 120 8th, San Francisco, Cal 
(Flasher Button.) 

General Controler Co., 200 E. First, Dayten, O. 

Grazier Elec’] Products Co., Johnstown, Pa. 

Harrington-Seaberg Corp., 1708 Third Ave., Moline, Ill. 

Horni Signal Mfg. Co., 516 Greenwich, New York, N. Y 

Jimbetts. See Betts, Inc., James H. 

Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich 

Killark. See Betts & Betts Corp. 

Kontroler. See General Controler Co. 

Mercury. See Betts, Inc., James H. 

Opalume Sign System, Battle Creek, Mich. 

Phelps Elec. Co., 29 S. Clinton, Chicago, Ill. (Motorless) 

Phoenix Products Co., Phoenix, N. Y. 

Presto Products Co., 64 University Place, New York, N. Y 
(Sockets and Plugs. ) 

Reco. See eynolds Elec. Co. 

Reynolds Elec. Co., 50 W. Congress, Chicage, Ill 

Reynolds Spring Co., Jackson, Mich. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Ryan. See Phoenix Products Co. 

Skedoodle. See Phelps Elec. Co. 

Sokit. See Betts, Inc., James H. 

Thermo-Wynk. See Betts & Betts Corp 

Vacu. See Bett. & Betts Corp. 

Veebar. See Betts, Inc., James H 

Way, Eugene W., Seattle, Wash. 

Wood Electric Co., C. D., 565 Broadway, New York N. Y 

Woodwin. See Wood Elec. Co., C. D. 

Wynk-A-Lyte. See Betts & Betts Corp. 

FLASHLIGHT LENSES. See Lenses. 

FLEXIBLE ARMS. See Tubing, Flexible Metallic. 

FLEXIBLE LEADS, Commutater Brush. See Brushes, Com- 
mutator. 


FLEXIBLE SHAFT MACHINES 

(For shafting. See Tubing, Flexible Metallic.) 
Strand & Co., N. A., 5001 N. Lincoln, Chicago, TL 
FLUTING MACHINES. See Pleating Machines. 


FORGINGS, Non-Ferrous 


Scovill Mfg. Co., Waterbury, Conn 


FORMS, Coil Winding 

— Equipment Co., 2415 Forestdale Ave., Cleve 
and. 

Comstock Mfg. Co., Wilkes-Barre, Pa 

Master. See Armature Coil Equipment Co 


FORMS, Wire 

Forms and Frames for Shade Holders and Shades: Bend- 
ing, Welding, Forming. 

American Specialty Mfg. Co., 165 Holland Ave., Bridge 
port, Conn. 

Arrow Wire Frame Corp., 344 E. 23rd. New York, N Y 

Blake & Johnson Co., 1497 Thomaston Ave., Waterville, 
Conn 

Central Wire Frame Co., 154 E. 23rd, New York, N. Y. 
(Complete with socket, cord and plug.) 

Chelsea Wire Wks., 675 Hudson, New York, N. Y. 

Clark Metal Products Inc., 490 Hancock Ave., Bridgeport, 


onn. 

City Wire Frame Co., 2025 S. Michigan Ave., Chicago. 
Electro Weld Co., 70 Munroe, Lynn. Mass. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
Grammes & Sons, Inc., L. F., Allentown, Pa. 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Hunter Pressed Sieel Co., Lansdale, Pa. 

Jeschke Wire Specialty Wks.. Saas, Ind. 

Krischer’s Mfg. Co., 255 Calyer, B ™ <. 
Manhattan Wire Products Co., 398 First Ave. » New York 
Murray Hill Wire Frame Co., 314 E. 32nd, New York, N. ¥ 
Roebling’s Sons Co., John A., Trenton, N. J 
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THE MATERIAL OF¢e 


Electrical Manufacturing 





Bakelite Molded box, mounting board and parts used in fire alarm equipment by the Gamewell Co., Newton, Mass 


Sensitive fire alarm mechanisms require 


insulation that will not fail 


The sensitive electrical mechanism of 
a fire alarm box must be ready to 
function at all times. Insulation parts 
must not fail, even when temperatures 
drop to 40 below zero, or jump to 100 
above. To provide this unfailing per- 
formance “Gamewell’ uses Bakelite 
Materials. 


The entire fire alarm movement is as- 
sembled in a deep, seamless box, with 
a hinged cover, both being formed of 
red Bakelite Molded. The threaded 
brass inserts required for holding the 
movement in place are firmly em- 
bedded when the box is_ molded. 
Trade-mark and lettering in high re- 
lief on the cover are also formed in 
the mold. 


Brown Bakelite Molded is used for 


the assembly board, which is com- 
pleted in a single molding operation, 
with finished bosses, holes, channels 
and recesses. It, too, has a number of 
embedded metal inserts. Dial, spools, 
lever, knobs, terminal cover and other 
smaller parts are also of Bakelite 
Molded. Additional parts are ot 
Bakelite Laminated, and others of 
brass and bronze are protected with 
Bakelite Lacquer. 


Bakelite Engineering Service 


Intimate knowledge of thousands of varied 
applications of Bakelite Materials combined 
with eighteen years’ experience in the de- 
velopment of phenol resinoids for electrical 
uses provides a valuable background for the 
cooperation offered by our engineers and 
research laboratories. Write for Booklet 
52M, “Bakelite Molded.” 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. Chicago Office, 635 West 22nd Street 
BAKELITE CORPORATION OF CANADA, LTD. 163 Dufferin Street, Toronto, Ont. 


BAK 


REGISTERED 












LITE 


U. S. PAT. OFF. 





——_—————— 558585 


A THOUSAND USES 





“The registered Trade Mark and Symbol shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital ‘ B" is the numerical sign for infinity, or unlimited 


quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products. 
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FORMS, Wire—Continued 

Steinen & Co., 297 Washington, Newark, N. J. 
Watral & Sons, 133 E. 16th, New York, N. Y. 

Young Industries, Inc., L. A., Detroit, Mich. 
FRAMES, Wire. See Forms, Wire. 

FRICTION TAPE. See Tape, Rubber and Friction. 
FRINGE. Chandelier. See Crystals, Chandelier. 


FUSE CLIPS 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Waterbury Brass Goods Co., Waterbury, Conn. 


FUSE TESTERS. See Testers, Fuse and Cireuit. 


FUSES AND FUSE WIRE KEY 
GOTTEEDD co cccccccdervcccovdccesceesess See C 
ees eee bags sw teekhthaheds ence enne See P 
low eT See N 
Refillable wcccccccvcccccccccccccccscces See BR 
SS rn See O 
use Wize cccccccccccccccessccssccccs See O 

acme Elec. & Mfg. Co., Canal & Hamilton 

Ave., Trentaqn, N. J..cccccccsceccecccees oe ? . 
Arklees. See Economy Fuse Mfg. Co. 

Arrow Electric Div. of Arrow-Hart & Hege- 

man Elec. Co., Hartford, Conn.........- PN 
Automatic Elee. Iron & Fuse Co. 215 8. 

American, Philadelphia, Pa..........++ ++ D anes 64 
Buss. See Bussman Mfg. Co. 

Bussmann Mfg. Co., University & Jefferson 

Ave., St. Lauds ..cccccccccccccccccccccs CcCPNBO 
Chase-Shawmut Co., Newburyport, Mass... C P N BR O 
Clearsite. See Economy Fuse & Mfg. Co. 

Clear-Top. See Trico Fuse Mfg. Co. 
Colortop. See Trico Fuse Mfg. Ce. 
Colt’s Patent Fire Arms Mfg. Co., Hartferd, 

Conn. (Automobile)  .....-eeecesesseees C..cR. EB < 
Cote Bros. Mfg. Co., 182 W. Lake, Caicago C P ..B. 
Crystal. See Royal Elec. Co. 

Daum Fuse & Elec. Mfg. Co., 1157 Hodg- 
kiss, Pittaburgh ........seeeeseeceseees Cc oB. 


Ave., 
Eco. See Economy Fuse & Mfg. Co. 
Electric Fuseguard Co., Charlottesville, Vea.. CP HUB... 
Elliott Electrie Co., Shreveport, ie tee eek 
Gem. See Chicago-Jefferson Fuse & “Blectric 
— Elec. Co., Merchandise Dept., Bridge- 


Conn. 
pat ...% Electric Co., Graybar Bldg., Lexing- 
ton Ave. and 48rd 8t., New York, N. Y.C.....-... 
Great Western a Co., 415 Lexington Ave., 


New York, N. bese edar edt cenevscedoses c Es 
H. & H. See Hart & Hegeman. 
Hart & Hegeman, Div. of 1? well + 

Hegeman Elec. Co., Hartford, pene ve © as O42 
Hudson Wire Co., Ossining, N. Y.. ee ea 


Kantark. See Trico Fuse Mfg. Co. 
Kirkman nary Co., 1 Dominick 8t., New 
TE, DE. Meniinenescnspccetonses+ensensé cores ..® 
Littelfuse eeuisdiniien 17723 Wilson Ave., 
Chicago, Ill. (Low ay. Glass En- 
closed, .025 to 2 Amp. oe 
Monarch Fuse Co., 116 E. ‘Pirst; “Jamestown, ¢ “2 


National. See Economy Fuse & mate Oe 
See Colt’s Patent Fire Arms Mfg. Co 








Noark. 5 
Pierce Renewable Fuses, Inc., 752 Main, 

Buffalo, N.  F wcccccccscccccccccccccece P32 Ts 
Platt Bros. & Co., Waterbury, Conn.. beens 0 
Powell, F. W., 119 W. Ohio, Pittsburgh P Bs 
Ree-Nu-It Elec. Co., New Bedford, Mass P R 
Rochester Re-Fill Fuse Co., 

Rochester, WR. V..cccocccccccscvcccceccess Tore ot 
Royal Elee. Co., Chelsea Station, Beston.... PN .... 
Shawmut. See Chase-Shawmut Co. 

Simplicity. See Cote Bros. Mfg. Co. 
Six-in-One. See Industrial Engrg. Co. 
Star Fuse Co., 235 Canal, New York, N. Y.C P ..B.. 


Trico Fuse Mfg. Co., 1001 McKinley Ave., 


DEON. nnn 0060.00 5000gssececunansace Scerzsms 
Union. See Chicago-Jefferson Fuse & Electric 
GALVANIZING 
Cattte & Bros., Joseph P., Gaul and Letterly Sts., Phile- 

delphia, Pa. 

CALS a RSET Eae.. See Instruments, Laboratery Stand- 
ard. 
GAS, Inert 


Heiium Co., Louisville, Ky. 

Palatine Industrial Ce., 111 Fifth Axe., New York, N. Y. 

Weber, Alfred, 5 Union Square, New York, N. Y. 

GAS SIGN ELECTRODES. See Electrodes for 
Gas Signs 


GASKETS, Rubber 


Gutta Percha & Rubber Mfg. Co., 15 Park Row, New York, 
Canfield Rubber Co., Bridgepert, Conn. 


GAUZE BRUSHES, Wire. See Brushes, Commutator. 
GEARS, Fibre. See Gears and Pinions, Cemposition. 
GEARS (Speed Changing Units) 

Cleveland Worm & Gear Co., Cleveland, Ohio. 


Cullman Wheel Co., 1346 Altgild, Chicago, TL 
De Laval Steam Turbine Co., Trenton, J. 
Falk Corp., Milwaukee, Wis. 


Farrell- Birmingham Co., 344 Vielean, Buffalo, N. Y. 

Feote Bros. Gear & Machine Co., 215 N. Curtis, Chicago, Ii 

Gears & Forgings, Inc., Cleveland, Ohio. 

Grant Gear Works, Boston, Mass. 

James Mfg. Co., D. O., Chicago, Ill. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Jones Fdy. & Machine Co., W. A., Chicago, Ill. 

Lipe, W. C., Syracuse, N. Y. 

Nuttall Wks., of Westinghouse Elec. & Mfg. Co., McCand- 
less Ave. & Harrison St., 

Palmer-Bee Co., Detroit, } 

Ohio Gear Co., 1333 E. 179th, Cleveland, Ohio. 

Perkins Machine & Gear Ce., 125 Circuit Ave., “Springfield. 


Mass. 
Philadelphia Gear Werks, Richmond and Tioga Sts., Phila- 


delphia, Pa. 
Smith. Winfield H., Springville, N. Y. 


GEARS, Worm 


Albaugh-Dover Mfg. Co., Chicago, IIl. 


Cleveiand Worm & Gear Co., Cleveland, Ohio. 

Colburn Gear & Mfg. Co. (Norfolk Downs), Quincy, Mass. 

Ohio Gear Co., 1333 EB. 179th, Cleveland, Ohio. 

sie ~~ gg ae Works, Richmond and Tioga Sts., Phila- 
elphia, Pa. 


GEARS AND PINIONS, Composition 
Chicago Stock Gear Wks., 105 S. Jefferson, Chicago, I. 
Continental-Diamond Fibre Co., Bridgeport. Pa 


Delaware Hard Fibre Co., Box 790 M, Wilmington, Del. 
Fabroil. See General Elec. Co. 
Foote Bros. Gear & Machine Co., 215 N. Curtis, Chicago. 


Franklin Fibre Specialty Co., Wilmington, Del. 
General Electric Co., Schenectady, N. Y. 
Medart Co., 6 Mo. 


Micarta. 
National Vulcanized Fibre 
Ohio Gear Co., 
Perkins Machine & Gear 
field, Mass. 
Stahl Gear Co., 


Electrical Manufacturing 


See Westinghouse Elec. & Mfg. Co. 


Co., Wilmington, Del. 


1333 E. 179th St., Cleveland, Ohio. 


Co., 125 Circuit Ave., 


1390 E. 40th, Cleveland, Ohio. 


Stranahan Gear Co., Philadelphia, Pa. 


Textoil. 
Textolite. 


Barie Gear & Machine 


See General Electric Co. 
See General Electric Ce. 
Westinghouse Electric & Mfg. 


GEARS AND PINIONS, 


East Pittsburgh, Pa. 
Iron and Steel 


Co., 


Falk Corp., Milwaukee, Wis. 
Gears & Forgings, Inc., Cleveland, Ohio. 
Boston 


Grant Gear Works, 
James Mfg. Co., VD. 
Medart Co., 
Meisel Bros. Mfg. Co., 
Ohio Gear Co., 
Perkins Machine & Gear 
field, Mass. 
Permag. See Perkins 


o., 


1333 E. 179th St., 


St. Louis, Mo. 


Co., Wayne Junction, Philadelphia. 
Chicago, Il. 
944 Dorchester Ave., Boston, Mass. 


Cleveland, Ohio. 


Co., 120 Circuit Ave., 


Machine. 


Tool Steel Gear & Pinion Co., Cincinnati. Ohie. 
GEARS AND PINIONS, Rawhide 


Chicago Rawhide Mfg. Co., 
Gerdes & Co., 50 Church, 
Syracuse Rawhide Mfg. 


Co., 
Western Rawhide & Belting 


1313 Elston Ave., Chicage, Ill. 
x. %. 


New York, N. 
Syracuse, N. Y. 
Co., Milwaukee, Wis. 


GENERATORS, Electroplating. See Plating Generators 


GLASS BULBS. 


See Bulbs, Glass. 


GLASS CANDLES. See Candles, Fixture. 
GLASS LETTERS. See Letters, Sign. 


GLASS for Electrical Purposes 


Corning Glass Wks., 


Pyrex. See Corning Glass 
GLASSWARE 
Alba. 


Corning, N. Y. 


Wks. 


See Macbeth-Evans Glass Co. 


Amazon. See Gleason-Tiebout Glass Co. 


Lamp & Glass Co 


Brookiyn, N. 


Amelites. See Consolidated 

Apollo. See Gillinder Bros., Inc. 

Ardmore. See Jeannette Shade & Novelty Co 
Aurene. See Corning Glass Co. 

Aurora. See Consolidated Lamp & Glass Co. 
Bayley Sons, 105 Vanderveer, 

Beaumont Co., Morgantown, W. Va. 
Bellova. See McFaddin & Co., H. G. 

Blanco. See Gleason-Tiebout Glass Co. 
Berylite. See Plaut & Co., 


sostock, Rhodes & Co., 11 N. 


Camia. 
Carara. 
Celestialite. 
Chesler & Sons Co., 
Clearcut. 
Colcite. 
Consolidated Lamp & Glass 
Cora. 
Cora-Lites. 
Corning Glass Co., 
Cremax. 
Crystal. 
Daylite. See Wells Glass 
Delica- White 
Druid. 
Eagle Mfg. Co., Wellsburg, 
Emeralite. See McFaddin, 
Equalite. 
Erskine Glass & Mfg. 


Florentine. 
Genco. 
Gillinder Bros., Inc., 
Gillinder & Sons, 
Gleascn-Tiebout Glass Co., 
Gletieco. 
Havana. See Kopp Glass, 
Hocking Glass Co., 
Holophane Co., 
Imperial Glass Co., 
Inland Glass Works, 


Port 


Ivory. See Phoenix Glass 
Ivre. See Ivanhoe Division 
Jeannette Shade & Novelty 
Jefferson Glass Ce., 
Kopp Glass, Inc., 
Lumina. 
Luminite. 
Macbeth-Evans 
Charleroi, Pa. 
Magnolia. 
McFeddin & Co., 
MelNite. 
Micro. 
Miller Co., 
Monax. 
Moonstone. 
N. B. G. See Gillinder & 
N. U. Glass. 
Nebulite. 
Nemalite. 


Glass 


. s 
See Giflinder & 


Meriden, Conn. 


See Gillinder & 
See Gillinder & 


Nitro-Glas. See Jefferson Gla: 


Nuart. 
Nulite. 
Nutralux. 
Opalux. 
Opola. 
Oplex 
Pastelle. 
Pearltone. 
Perfection 
Persian. 
Phoenix Glass Co., 
Pilabrasgo. 
Pittsburgh Cut Glass Co., 
Plaut & Co., L., 482 E. 
Poly-Case. 
Prestepal. 
Radiant. 
Regent. 
Rezelle. 
Rosedora. 
Shade-O-Tone. 
Snow- White. 


Soloman & Son, 


See Imperial Glass 


See Kopp Glass, 


See Inland Glass 


See 


See Consolidated 


Glass Co., Star 


Ine., L., 
Star City, W. 


Star Glass Co., 
Sudan. 
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Follansbee, 
Swissvale, Pa. 
See Hocking Glass Co. 

See Macbeth-Evans Glass Co. 
Co., 


See Gillinder & Sons, 


Moore, 


See Gleason-Tiebout Glass Co. 

See Gleason-Tiebout Glass Co. 

See Gleason-Tiebout Glass Co. 

Varick Ave., Brooklyn, N. Y¥ 
See Ivanhoe Division of Miller Co. 

See Corning Glass Co. 


Co., Coraopolis, Pa 


See Consolidated Lamp & Glass Co. 

See Consolidated Lamp & Glass Co 
Corning, N. Y. 
See Macbeth-Evans Glass 
See Phoenix Glass Co. 


Co. 
Co. 


See Kopp Glass, Inc. 
See Ivanhoe Division of Miller Co. 


Ww. Va. 
H. G. 


See Bayley & Sons. 

Co., Wellsburg, 
Federal Light & Lens Corp., 
See Gleason-Tiebout Glass Co. 
See Ivanhoe Division of Miller Co. 


Ww. Va 
Star City, W. Va. 


Jervis, N. Y 


Inc., Philadelphia, Pa. 


99 Commercial, 


See Gleason-Tiebout Glass Co. 


Ine. 


Lancaster, O. 
342 Madison Ave., 
Bellaire, O. 
Chicago, TL 
Ivanhoe Division of Miller Co., 


New York, N. Y. 


Cleveland, Ohio. 
Co. 


of Miller Co. 
Co., Jeannette, 
we 


Pa. 


Dept. G, 


See Phoenix Glass Co. 
38 Warren, New York, N. Y. 


Sons, Inc. 


See Gillinder & Sons, Inc. 


See Macbeth-Evans Glass Co. 
See Jefferson Glass Co. 


Sons, Ine. 
Ine. 
Inc. 
Inc. 

ss Ce. 
Co. 


Sons, 
Sons, 


See Consolidated Lamp & Glass Co 


Inc. 


See Gleason-Tiebout Glass Co. 
Co. 


Perfection Glass Co 


Lamp & Glass Co 
Va. 


See Inland Glass Co. 


City, W. 


See Gillinder & Sons, Inc. 
Monaca, 
See Kopp Glass, Inc. 


Pa. 


Monaca, Pa. 


23rd, New York, N. Y. 
See Gleason-Tiebout Glass Co. 
See Gleason-Tiebout Glass Co. 

See Phoenix Glass Co. 

See Ivanhoe Division of Miller 

See Ivanhoe Division of Miller Co. 

See Consolidated Lamp & Glass Co. 
See Consolidated Lamp & Glass Co. 

See Inland Glass Works. 


Co. 


dy cn 


INSTRUMENTS 


Megohmers — Ohmers — Tacho- 
meters, 
dicators, 
cators, etc. 
Ww 


Tachoscopes, 
Phase 


In- 
Indi- 


Speed 
Sequence 
rite 


for complete Bulletin BC 


HERMAN H. STICHT & CO. 
Park Row, New York, N. Y. 


Spring- 


Spring- 


New York, N. Y¥ 


Brooklyn, N. Y 


Eastern Division 


New Yerk, N. Y 
See Ivanhoe Division. of ‘Vitter Co. 
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Thebian. See Macbeth-Evans Glass Co. 

Translux. See Kopp Glass, Inc. 

Trojan. See Ivanhoe Div. of Miller Co. 

United Novelty Glass Mfg. Co., 121 Prince, New York, N. £. 
Utopia. See Kopp Glass, Inc. 

Velaria. See Ivanhoe Division of Miller Co. 

Vineland Flint Glass Wks., Vineland, N. J. 

Wells Glass Co., Kokomo, Ind. 

Williamsburg Flint Glass Co., 290 Broadway, New York. 
Yural. See Ivanhoe Division of Miller Co. 

Zanesville Mould Co., Zanesville, O. 


GONGS, Unmounted Shells 

Co., East Hampton, Conn. 

Co., 774 EB. Main, Bridgeport, Cena. 

Chase Brass & Copper Co., Waterbury, Conn. 

East Hampwn Bell Co., East Hampton, Conn. 

Gong Bell Mfg. Co., East 2 Conn. 

Hill Brass Co., M. ’N., ampton, Conn. 

Liberty Bell Mfg. Co., Minerva, OU. 
Reiter, G. C., Canton, O. 

GRAPHITE BEARINGS. See Bearings, 
RID LEAKS. See Radio Circuit Com 
RIDS, Resistance. See Units, Rods ai 
RILL CLOTH. See Cloth, Untreated. 

= Commutater. See Tools, 


Oil-less. 

nts. 
Grids. 
Commutator Truing 


Pertable and 


QHOAOO 


Switeh! also 
GROWLERS. “armature. See Testers, Coil. 


HANDLES, Wood; For Switches or Sad Irons 
Allen, Chas. E., Pequabuck, Conn. 
American Ename’ Co., 20 Neville, 
Bogert & Hopper, 225 Varick, 
Estes & Son, E. 2 


Providence, RB. L. 
New York, N. 
5844 Grand Central Terminal Bldg. 
New York, 


Fitchburg Enamel Co., Fitchburg, Mass. 
Flanders Hardware Co., North Weare, N. H. 
Fuller, J. J. Westfield, Mass. 

Narragansett Mach. Co., Pawtucket, R. I. 
National Wood Process, New Bedford, Mass. 
Noveity Turning Co., Norway, Me. 

Ober Mfg. Co., Chagrin Falls, O. 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, 0 
Piqua Handle & Mfg. Co., Piqua, Ohio. 

Royal Enamel Co., Fitchburg, Mass. 

Schutz Bros., 152 Chambers, New York, N. Y. 
Stiles & Co., H. A., 174 Portland, Boston, Mass. 


Stratton Mfg. Co., Stratton, Maine. 
Sun Enamel Wks., Leominster, Mass. 
eee Brush. See Brushes, Commutator. 

HOT WIRE METERS. See ents, Portable aad 
Switchboard. 
IMPREGNATING Oats o nn. See Wax and Compounds 
re EGNATING, 


ustrial 
See Bulbs, 
See Filaments 


Ovens, Ind 
— LAMP BULBS *(Unfinished). 


Gla 
INCANDESCENT LAMP FILAMENTS. 
Incandescent Lamp 


INDICATORS, Operation 
Operation and Cost Indicators for Manager's Office. 

Bristol Co., Waterbury, Conn. (Elapsed Time Recorder.) 

Production Meter Co., 1315 S. Wabash Ave., Chicago. M 
INDUCTION COILS. See om. S Finished. 
INSTRUMENT, Jewels. See J 
INSTRUMENTS, Laboratory Standard. 

Standard. 


Laboratery 
INSTRUMENTS. Portable Testing. See Instruments, Portable 
and Switehboard: also Instruments, Pocket. 


INSTRUMENTS, Laboratory Standard 
Beck Bros., 3640 N. Second, Philadelphia, Pa. 


See Instruments. 


Biddle, James G., 1211 Arch, Philadelphia, Pa. 

Burt, R. C., 327 Michigan ‘Ave., Pasadena, Cal. (Osell- 
loscopes. ) 

Cambridge Instrument Co., Grand Central Terminal Bldg., 
New York, N. Y. 

Chicago Apparatus Co., 1735 N. Ashland Ave 


Chicage, 
Eppley Laboratory, Newport, » > (Standard Cells. ) 
Fahy. See Rubicon Co. 
General Electric Co., Cmetety, 


Gray Instrument Co., 64% he Philadelphia, Pa. 
Hickok Elee’l Instrument As 


"10514 Dupont, Cleveland, 
Jagabi. See Biddle, James 


Jewell Elec. Instrument Co., 1650 Walnut, Chicage, Tl. 
Kasson. See Rawson Elec’l. Instrument Co. 

Kelvin. See Leeds & Northrup Co. 

Kohlrausch. See Leeds & Northrup Co. 

Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Ps 
Milvay. See Chicago Apparatus Co. 
Westinghouse Electric & Mfg. 


Osiso. See Co. 
Radio Elec’l Wks., 50 W. New York, N. Y. 
Rawson Eleg’! Instrument Co., bridge, Mass. 


Roller-Smith Co. Broadway, New York, N. Y 
Rubicon Co., 29 N. Sixth, Philadelphia Pa. (Wheatstone 
Bridges, Galvanometers, Inductance Condensers, Potentiom- 


eters, Resistance Boxes, Permeameters.) 
Simplex. See Leeds & Northrup Co 
Strobatchy. See Radio i, Wres. 


Stromberg Electric Co., 223 W. Erie, Chicago, Ml. 

Thompson-Levering Co., 351 N. 57th St., Philadelphia, Ps 

Unipivot. See Rawson Elec’! Inst. Co. 

Vreeland Apparatus Co., New York, NW. Y¥ 
(Sine Wave Oscillators.) 

Westinghouse Electric & Mfg. Co., Newark, N. J. 

Weston Elecl. Instrument rp., 5823 Frelinghuysen 
Newark. N. J. 


INSTRUMENTS, Pocket 

Advance. See Eldredge Elec’] Corp. 

Adbro my. o. 927 French, Pittsburgh, Pa. 
Eclipse re Corp. 


Eldredge 
Eldredge Elec’! Corp., 3 P. O. Sa., Springfield, Mase 
Ideal Instrument Co., Penacook, x. 
Jewell Elec. Instrument Co., 1650 Walnut, 7 
— Switchboard & Supply Co., 1066 W. Chl- 


Til. 

Lundauist Tool & Mfg. Co., Worcester, Mass. 
Milavolt. See Adbro Mfg. Co. 

Readrite Meter Works, 7 College Ave., Bluffton, , aa 
Roller-Smith Co., 289 Broadway, New "York, N. 

Shire Elee. Products Co., Marquette Bidg.. Detsvit, Mick 
Sholder-Excel Mfg. Co., Ohio. 
Square D Company, 2Detrott, Mich. 


Ave., 


Sterling Mfg. Co., Prespect Ave., Cleveland, Ohio. 

Weston Eleel. Corp., 582 Frelinghuysen Ave. 
Newark, N. J. 

Wigginton. See Coneny 

Yankee. See Lenteet Teo! Co. 


INSTRUMENTS, Portable and Switchboard 
This heading includes all standard, portable and switeh- 
board types, m and testing instruments—emmeters, 
— wattmeters, ohmmeters, cable testers and fault- 
See Also Instruments, Pocket; Also Instruments, Labe- 

Standard. 


ratory 
Beck Bros., 421 Sedgley Ave., Eetiptitehia, Pa 
Beede Instrument Co., Penacook, 


Biddle, james G., 1211 Areh, Philadel ia, Pa. 
i” Co., Wayne indrim Sts., Phile 
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AMBLER 
Ebonized Asbestos Lumber 








; EXCEPTIONAL PHYSICAL STRENGTH 
EXCEPTIONAL DIELECTRIC STRENGTH 


2 
As evidence of the great physical strength of Ambler Ebonized 
Asbestos Lumber the extensive use of it by electrical manufac- 

e eqe.e . ° a 

.- turers and utilities is the most certain proof that-can be shown. 

‘ \s testimony ot the oTeat dielectric streneth of Ambler Ebon- 

, ized Lumber the continued repeat orders bear witness. 

. Above is seen a view of a Sectionalizing Breaking Switchboard 
in the North Broad Street Subway, Philadelphia. This phase 
of the latest addition to the great transportation facilities of this 
city was supplied to W. V. Pangborne Company, Contractors, 
by the Walker Switchboard Company. 

i- ; - 

Such organizations know their business. It will more than 
repay you to specify Ambler products. 

. pay | to s] products 


; AMBLER 
ASBESTOS SHINGLE & SHEATHING COMPANY 


Main Office: AMBLER, PENNA. Factories: AMBLER and ST. LOUIS, MO. 


BRANCHES 
BOSTON CLEVELAND PHILADELPHIA NEW YORK CITY WASHINGTON 
BUFFALO CHICAGO PITTSBURGH MINNEAPOLIS WILKES-BARRE 


v Vou 
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INSTRUMENTS, Portable and Switechboard—Continued 
Cape. Instrument Co., Grand Central Terminal, New 
or = 
Dongen Electric Mfg. Co., 2985 Franklin, Detroit, Mich 
Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Pa 
Electric Mfg. Co., 966 Mission, San Francisco, Cal. 
Eeterline-Angus Co., Speedway, Indianapelis, Ind 
Fidelity Electric Co., Lancaster, Pa. 
Fisher Cable Test Sets. See Leeds & Northrup. 
Fore Elecl. Mfg. Co., 5255 Wabada Ave., St. Louis, Mc 
Freyn Engrg. Co., 310 8. Michigan Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. Y. 
General Radio Co., Cambridge, Mass. 
Gray instrument Co., 64% W. Johnson, Philadelphia, Pa 
Ground-Ohmer. See Sticht & Co. 
Hamilton-Sangamo Corp., Springfield, Ill. 
Handy. See Weinberg & Co 
Hickok Elecl. Inst. Co., 10514 Dupont, Cleveland, O 
Hoyt Elecl. Inst. Wks., 857 Boylston, Boston, Mass 
1 T L. See Illinois Testing Laboratories. 
Jewell Elec. Instrument Co., 1650 Walnut, Chicago, IL). 
Leeds & Northrup vo., 4901 Stenton Ave., Philadelphia, Pa 
Master. See Jewell Elecl. Instrument Co. 
M. D. C. See Metropolitan Devices Corp. 
Megger Testing Sets. See Biddle. 
Metropolitan Devices Corp., 1250 Atlantic Ave., ee 
Multi-Volt Trouble Finder. See Weiford, Jr., Gee. 
Nagel Elecl. Co., W. G.. 23 St. Clair, Toledo, Onis. 
Nerton Elecl. Inst. Co., 81 Hilliard, Manchester, Conn 
Paneltest Meters. See Beede Instrument Co. 
Peerless Meters. See Thompson-Levering Co. 
Pier Equipment Mfg. Co., Benton Harbor, Mich. 
Pin-Jack. See Weston Elec’l Instrument Co. 
Price Hollister Co., Rockford, Ill. 
Queen. See Gray Instrument Co 
Kadio Electric Works, 150 West 22nd St., New York, N. Y 
Rawson Elecl. Ipst. Co., Cambridge, Mass. 
Roller-Smith Co 239 Broadway, New York, N. Y 
Shortfinder. See Ejisemann Shortfinder Co. 
Standee. See Sticht Co, H H. 
States Co., Hartford, Conn 
Sterling Mfg. Co.. 2831 Prospect Ave., Cleveland. Ohio. 
Sticht & Co., H. H., 21 Park Row, New York, N. Y. 
Tenner Engrg. Co., Rawson St. and Nelson Ave., Long 
Island City, N. Y. 
Test-A-Bat. See Beede Instrument Co. 
Thomspon-Levering Co., 351 N. 57th, Philadelphia, Pa 
Thomson. See General Electric Co 
. Meters. See Roller-Smith Co. 
1. See Sticht & Co., H. H. 
oie One. See Stitcht Co., Herman H 
United States Gauge Co., 44 Beaver, New York, N. Y. 
Utility. See Esterline-Angus Co 
Westinghouse Electric & Mfg. Co., Newark, N. J. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


({NSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating 
Canopy. See Insulators, Canopy. 
loth. See Cloth & Paper. 
Composition. See Molded Insulation 
Compound. See Wax and Comp 
Fibre. See Fibre 
Lava. See Cores, Resistance Coil 
Marble. See Slate 
Mica. See Mica. 
Molded. See Molded Insulation 
Paint. See Paint, Varnish, Laquer 
Paper. See Cloth and Paper Insulating 
Phenolic. See Fibre, Phenol. Also Molded Insulation. 
Porcelain. See Porcelain 
Rod. See Rubber, Hard. 
Rubber. See Rubber, Hard. 
Sealing Wax. See Wax and Compounds 
Slate. See Slate 
Soapstone. See Soapstone. 
Tubing. See Tubing, Varnished Fabrics 
Varnish. See Paint and Varnish 
Wax. See Wax and Compounds 
INSULATING MACHINES, WIRE. See Wire Manufac 
turing Machines. 
INSULATING TUBING. See Tubing, Varnished Fabric; 
also Tubing, Rubber. 


INSULATION CUTTERS 
Artos Engrg. Co., 115 Brown, Milwaukee, Wis 


INSULATION MIXERS 

Baker Perkins Co.. Saginaw, Mich. 

INSULATION SHEARS. See Shears. Insulation 

INSULATION STRAINING MACHINES. See Wire Manu- 
facturing Machines. 

INSULATION TESTERS. See Instruments, Laboratery 
Standard. 


INSULATORS, Canopy 
Continental-Diamond Fibre Co., Bridgeport, Pa. 
Franklin Fibre Specialty Co.. Wilmington, Del 
Genera: Electric Co., Schenectady, N. Y. 

Knu. See Stanley, Arthur F. 

Macallen Co., Bosten 27, Mass 

Stanley, Arthur F. 150 Varick, New York, N. Y 
Wilmington Fibre Specialty Co.. Wilmington, Del 
1RON CASTINGS. See Castings, Gray Iron 
1RONS, Soldering. See Soldering Irons. 

JACKS, Armature. See Lifts. Armature 

JACKS, Radio. See Radio Receiver Parts. 


JARS, Battery. Glass 
For Composition Jars. See Molded Insulation; also Rubber 

Corning Glass Co., Corning, N. Y 

Cumberland Glass Mfg. Co., Bridgeton, N. J 

Gaynor Glass Works, Salem, N. J. 

Gillinder & Sons, Inc., Philadelphia, Pa. 

Hazel-Atlas Glass Co.. Wheeling, W. Va. 

Macheth-Evans Glass Co., Dept. G, Eastern Division 
Charleroi, Pa. 

Rodefer Glass Co., Bellaire, O. 







PORCELAIN 
... the best 


INSULATION 


COOK POTTERY CO., 
Trenton, N.J. 





» Hartford City, 
40., ¥th & Bingham, 
Instrument Bearing 


United States Glass 


JEWELS, 


Deknatel & Sons, J. 
Eastern Specialty Co 


Pittsburgh, Pa 


ss Queens Village, Es 
\. Sifth, Philadelphia, 


& Fairmount 


, Perth Amboy, 
East Berlin, Conn. 
Sapphire Products Co., 51 Chambers, New York, N. Y 
See Oecefinger, 
Wennstrom’s 
Worley Jewel Co., 


JOINTS, Fixture Insulating 
Appleton Elec. Co., 
Macallen Co., 
Sandow Tool Co., 
Sprecher Mfg. 


John, Waltham, 


1703 Wellington Ave., Chicago, Ill. 


1440 Broadway, New York, N. 
, P. W., 3220 North — ‘Milwaukee. 


60 Shipman, 
(Laboratories. ) 
See Ovens, Industrial & Laboratory 
see a 


LABORATORY STANDARD 
Laboratory Standard. 
LACQUER, ARMATURE. See Paint, 


LAMINATIONS. 
LAMP BASES. 
LAMP BULBS (Unfinished). 
LAMP FILAMENTS. 
LAMP LEAD-IN WELDS. 


Lamp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 


Wittenberg’ Bros., 
LABORATORY 


INSTRUMENTS. 


Varnish and Lacquer 
. Varnish and Lacquer. 

See Discs, Armature. 

See Bases, Reading Lamp. 

See Bulbs, Glass. 

See Filaments, Incandescent Lamp. 
See Filaments, 


(Special for use in Motor Repairing and 
Test Bench Lathes). 
Ajax Electric Co., 


Motor Mfg.— 


Kalamazoo, Michigan. 
& Equipment 
Lathe & Tool C 


Gobart Bros. Company, Troy, Ohio. 


(Test Bench). 
South Bend Lathe Works i 


, , South Bend, Ind. 
Roosevelt Rd., Chicago, 
. Resistance Coil. 


‘Refining Wks., 


Eagle. P icher 


Federated Metals Corp... Woolworth Bldg., New York, N. Y 
: x + 


; Washtenam Ave., 
Turner Lead Co., 
United Metals 


LEAD-IN WELDS, 
amp. 
LEADS, FLEXIBLE 


. New York, N. 
See Filaments, 


(Commutator Brush). See Brushes, 


Sign Letter, 
Also glass caps, 
See also Jewels, 
Bausch & Lomb Optical Co., 


Projector and Reflector Lenses 
jewels and bezels for all electrical devices 
Instrument Bearing 
635 St. Paul, 
Projection Lenses. } 

, Be. Corp. of America, Atlantic Bldg., Philadelphia, Pa. 
(Flashlight and Signal.) 
; Queens Village, 

Goerz American Dunicat Ce., r.. 
Jefferson Glass Co., 


Rochester, N. Y. 


Corning Glass Wks. 


Se 
317 E. 34th, New York. 
(Sign and Filash- 


(Condensing and Projector.) 

8 3 Eastern Division. 

(Flashlight. ) 
’. 15th. New York, N. Y. 

, 147 Franklin, New York, N. Y. 

12234 N. Kostner Ave., 


North Light Corp., 

Popper & Sons, 

Pvle National Co 

Rochester Glass 
x 


(Flashlight. ) 


The design and selection of 


ntifriction Bearings 
by G. A. Ungar 


The first of a series of articles on bearings, on page 48 of this issue 
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Sneath Glass Co., Hartford City, Ind. (Sign.) 
Stromberg-Carlson Telephone Mfg. Co., 1050 University 
Ave., Rochester, N. Y. 


LETTERS, Sign 
Glass. Metal. 

Adsign Corp, 113 W. 63rd, New York, _, Y 

Chain Products Co., 3924 Cooper Ave., Cleveland, O. (Brass 
and White Metal.) 

Chicago Miniature Lamp Ce., 654 W. Lake, Chicago, IIL 
(Kaised Letters for Signs.) 

Eradium. See Pioneer Corporation. 

Federal Elec. Co., 8700 S. State, Chicago, lll. (Metal.) 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Heralite. See Pressed Prism Pilate Glass Co. 

solux Glass Sales Co., Kokomo, Ind. 

Lu-Mi-Nus Signs. Inc., 2736 Wentworth Ave., Chicago, Ill. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York, 
N. Y. (For Gas Signs.) 

QOpalite Corp., 201 E. Ohio, Chicago, Ill. 

Pioneer Corporation, 8308 Yale Ave., Chicago. (Luminous.) 

Pressed Prism Plate Glass Co.. Chicago, Ill. (Glass.) 


LIFTS, Armature 
Lifts, Hoists, Jacks, Trucks, Buggies, Floor Cranes. 

Columbia Machine Works & Malleable Iron Co., Atlantic 
Ave. & Chestnut St., Brooklyn, N. 

Duff Mfg. Co., Pittsburgh, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 

Peerless. See Electric Service Supplies Co 

Ridlon Company, Frank, Boston, Mass. 


LININGS, Socket 

Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Conn 

LOCK WASHERS. See Washers, Lock. 

LOOP WINDERS & SPREADERS. See Winding Machines, 
Armature & Field Coil. 

LOUD SPEAKER DIAPHRAGMS MATERIAL. See Cleth, 
Untreated; also Parchment Paper. 

LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups fer Portable 
and Built-in Types. 

Amervox. See American Reproducer Co 

inp Reproducers Co., 1204 Summit Ave., Jersey City, 
. 


A. R. C._ See American Reproducers Co 

Amplion. See Woolf, J. W. & W. L. 

Baisa Wood Co., 158 Pioneer, Brooklyn, N. Y, 

Baritone Mfg. Co., 846 Jackson Blvd., Chicago, III. 

Brooklyn Metal Stamping Corp., 720 Atlantic Ave., Brook- 
lyn, N. Y. (Electric Pick-up.) 

Cannonball. See Cannon & Miller -— 

Cannon & Miller Co., Springwater, N. 

Chelten Electric Co., 4859 Stenton mS Philadelphia, Pa. 

Conamic. See Operadio Mfg. Co. 


- Decatur Mfg. Co., 45 Harman St., Brooklyn, N. Y. 


Dreher & Son, Chas., 157 Spring, New York, N. Y. 

Dymac. See Electrical Products Mfg. Co. 

Electrical Products Mfg. Co., Providence, R. I. 

Electrical Research Laboratories, 2500 Cottage Grove Ave., 
Chicago, Ill. (Units.) 

Empire United Hat Block Co., 312 E. 12nd, New York. 

Engineers Service Co., 25 Church, New York, N. Y. (Kit.) 

Ensco. See Engineers Service Co. 

Fenco Cone Co., 57 Murray, New York, N. Y. (Kit) 

Fidelity Radio Corp., Salt Lake City, Utah 

F. & H. Radio Laboratories, Fargo, N. D. 

Globe Technolian Corp., Reading, Mass. 

G. R. P. See Penn Mfg. Co. 

Grutal Speaker Co., 609 E. Walnut, Des Moines, lowa. 

Jensen Radio Mfg. Co., 6601 S. Lavanie Ave., Chicago, II. 

— Radio Equipment, Inc., 1415 Fillford, Kalamazoo, 
Mich. 

Kyle. See Newcombe-Hawley. 

Lata Balsa. See Balsa Wood Co. 

Magnavox Co, 4250 Horton. Oakland, Cal. Also Units. 

Mandel Electric Co., 2157 N. California Ave., Chicago, Ill 

Markone Radio Mfg. Co., 303 Devoe, Brooklyn, N. Y. 
(Horn. ) 

Minuet. See Thompson Radio Co. 

Newton Elec’l] Mfg. Co., Newton, Mass. 

O’Neil Mfg. Corp., West New York, N. J. 

Operadio Mfg. Co., St. Charles, Il. 

Oxford Radio Corp.. 3200 Carroll Ave., Chicago, Ill 

Peerless. See United Reproducers Corp. 

Philadelphia Storage Battery Co., Ontario & C Sts.. Phila- 
Celphia, Pa. 

Philco. See Philadelphia Storage Battery Co. 

Platter Cabinet Co., North Vernon, Ind. 

Powerola. See Temple Corp. 

Puronower. See Platter Cabinet Co. 

Quam Radio Products Co., Div. of United Air Cleaner Corp., 
9705 Cottage Grove Ave., Chicago, Ill 

Racon Elec. Co., 18 Washington Place. New York, N. Y. 
(Horn only.) 

Red Lion Cabinet Co., Red Lion, Pa. 

Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave.. 
Rochester, N. Y. 

Swoboda (Co., Maritime Bldg., Seattle, Wash. 

Temple Corp., 5253 W. 65th, Chicago, Ill. 

Thompson Radio Co., 25 Church, New .--k, N. Y. 

Ultratone Mfg. Co.. 1046 W. Van Buren, Chicago, Ill 

United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y 

Universal. High Power Telephone Co., Carleton Ave. and 
Eddy, Seattle, Wash. 

Utah Radio Products Co., 1615 S. Michigan Ave., Chicago. 
Tll. (Also Piano Unit.) 

Victor Radio Corp., 4321 N. Western Ave., Chicago, Ill. 

Wonderphone. See Universal High-Power Telephone Co. 

Woolf, J. W. & W. L, 133 W. 21st, New York, N. 

Wright-De Coster, Inc., St. Paul, Minn 

LUGS, Copper 

—— Mfg. Co., Albert & J. M., 289 A St., Boston, 
Mas 

Dante’ ‘ElecL Mfg. Co., Bantam, Conn. 
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tor coils with this 





10 times longer life | 


new Micanile paper | 


Wrap the coils with No. 28 Micanite Paper. It’s posi- 
tive protection against heat and vibration. The paper 
may dry and deteriorate—as paper and cloth will, with 
time—but the mica remains unaffected and securely 
held in place by the specially prepared binder. Tests 
prove conclusively that coils wrapped with this 
Micanite Paper have 10 times the life of coils wrapped 
with treated cloth. 


This Micanite Paper is the product of years of devel- 
opment. Both sides of a strong condenser paper are 
uniformly coated with a special shellac binder. A layer 
of mica is bonded to only one side of this coated paper. 
so that when coils are wrapped, the shellac on the 
reverse side binds on the mica. A solid, enduring coil 
is formed from which all air pockets are eliminated. 


Manufacturers of electrical machines are invited to 
investigate this coil insulation. No. 28 Micanite Paper 
is made in rolls or sheets. Let us send you a sample 
for test. 


Wnty 

Wes 

ICANIT 
INSULATOR 
REG. U.S. PAT. OFF. 


MICA INSULATION 
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Micanite Paper in 
tape form is known 
as No. 32 Micanite 
Tape. 


MICA 
INSULATOR CO. 


New York: 200 Varick St. 
Chicago: 542 So. Deaborn St. 


Cleveland San Francisco 
Pittsburgh Los Angeles 
Cincinnati Birmingham 
Seattle Toronto Montreal 


Works: Schenectady, N. Y. 
and London, England 


wee, 


PERFECT 


" EMPIRE 


INSULATOR w 
75.64 bys WAY 


REG. U.S. PAT. OFF, 


INSULATION 
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BAKELITE MOULDERS | |ROMASEED aS i ream| | Precision 


We are Customi Moulders of MOLDING 






























Bell Mfg. Co., 11 Elkins, Boston, Mass. Radio Parte. 

Bettle. See Synthetic Plastics Co., Inc. 

Boonton Molding Uo., Boomon, N. J. 

Boonton Rubber Mfg. Co., 223 Tao 3 Rd., Boonton, N._ J. 

Bre~lite Moulding Corp., 109 , Jersey City, N. J. 
Wood Cemposition. ) 

Cellulotd Cue. , 10 E. 40th, New York, N. Y. 

Coltrock. See Colt’s Patent Firearms Mfg. Co. 

Charmond Elec. Corp., 30 Church, New York, x. Y. 

Chicago Molded Products Co., 2149 Walnut, Chicago, Ill 

Cincinnati Molding Co., 2037 Florence Ave., Cincinnati, O. 

Colasta Co., Hoosick Falis, N. Y. 

Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 

Compo-Site, Inc., 207 Astor, Newark, N. J. 

Condensite. See Bakelite Corp. 

Connecticut Elec. Mfg. Co., Bridgeport, Conn. 

Continental-Diamond Fibre Co., Bridgeport, Pa. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Dayton Insulating Moiding Co., 434 E. First, Dayton, Obie. 

Diemoulding Prod‘ction Co., Canastota, N. Y. 

Dimec. See Dayton Insulating Moulding Co. 

Durez. See General Plastics, Inc. 

Electrose. See Insulation Mfg. Co. 

Erinoid Co., Park Row Bldg., New York, N. Y. 

Evercool. See Bakelite Corp. 




































































































NOW RONUO SURO) 00 oh tila 
ite 
, *? 
Insulator Company 1025 Mill St., Lockport, N. Y. ALLEN & HILLS, Inc., 
Conn. 
General Electric Co., Schenectady, N. Y. 
Sherman Mfg. Co., H. B., Battle Creek, 
Standard Parts ......... . See 
Acornlite Studios, 675 72nd, Brooklyn, N. Y........ P 
Cutler-Hammer, Ine. 1388 St. Paul Ave, Miiwaukes, Swis MOULDED INSU LATION 
Eagelite. See Eagle Elec. Mfg. Co. 
Glow Lite. See Rodale Mfg. Co. 
Glow Tip. See Arrow Electric Co. 


Dy U Ce PRR owes 
akelit d , . 
wae OY 4) in Bakelite 
Auburn, N. Y. 
IRVINGTON, NEWARK, NEW JERSEY seamen” 
Mich. 
Wolverine Tube Co., 431 Central Ave., Detroit, Mich. 
A Electric ‘Div. of Arrow-Hart ; i 
rrow Electric Div, of | Arrow-Hart’ & negeman ... the most satisfactory 
Eagle Elec. Mfg. Co., 79 Hall, Brooklyn, N. Y . P 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman 


1D) aus . Pee Quick service on large and 
LUGS, Copper—Continued 
LUMINOUS SPECIALTIES 
Bryant Electric Co., 
—— Elec. Co., Merchandise Dept., Bridgeport, - e COOK POTTERY co. 
Electric Co., Hartford, Conn 











small runs; weare equipped 
French Mfg. Co., Waterbury, 
KEY 
pene Grn a PORCELAIN 
Pendants (Bulbs) ... . See ; 
Connecticut Elec. Mfg. 
OTN, §=coccccccvesccccccscccssccceeesseseseesees 
Trenton, N. J. 





























































































































9 ° 
Hubbell, Inc., Harvey, Bridgeport, Conn............+.-. P stromberg-Carison Tel. Mfg. Co., Rochester, N. Y 7 , poe | a Ge Gunes te 8 SS aa 
Luma & Luma Lite. See Radium Dial Co. Sticht & Co, H. H., 21 Park Row, New York. N. Y General Electric Co., Schenectady, N. Y 
Radieye. See General Electric Co Thomas & Skinner Steel Products Co., 112 MB. 28rd, lp General Moulded Composition Co. 212 Market, Lynn, Mass. 
Radium Dial Co., 3532 Forbes, Pittsburgh, Pa... C .. P dianapolis, Ind : General Plastics, Inc., 109 Walck Rd., N. Tonawanda, N. Y. 
Reynolds Spring Co., Jackson, Mich................. ase wr Appliances, Inc., 634 Lexington Ave., Rochester, Gummor. See Gartield Mfg. Co 
Rodale Mfg. Co., 200 Hudson, New York, N. Y........ P 7 Hahn Mfg. Co., Harry ;. 628 8. San Pedro, Los AnR- 
Seelite. See T. C. Smith & Co. MALLETS, Raw Hide geles, Cal. is : E 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphia .. P Chicago Rawhide Mfg. Co., 1313 Elston Ave., Chicago, Il. erculite. See Colosta Co. 
Spot O Life. See Hart & Hegeman Mfg. Co. Crude Pelt. See Chicago Rawhide Mfg. Co s ; 
Undark. See United States Radium Corp. 





Holbrook Raw Hide Mfg. Co., 148 N. Main, Providence, R.1. {i'-Heet. | Seo Insulation Mig. Co. 









































































































































































































































































































































































































































































































































































































































































United States Radium Corp., 535 Pearl, New MANGANESE, Battery. See Chemicals, Hattery Sac “iar aun Senin Co: ee 
York, N.Y. wo--sescsseesssssrcrssesessereces c 8 P MARKERS AND STAMPERS, Metal Inda. See American Machine & Foundry Co. 
MACHINE SCREWS. See Screws, Machine. Schmidt, Ine., Geo. T., 4102 Ravenswood Ave., Chicago, Ill, Insulation Mfg. Co., New York Ave. and Herkimer &t.. 
MACHINE SCREW PRODUCTS. See Screw Machine Prod MEASURING INSTRUMENTS. See Instrumenw. Brooklyn, N. Y. 
maCnINEs METAL CUTTING OUTFITS. See Welding and Cutting ts heer . 78 Cort at, ‘New e*. zy 
M “a nsuline Corp. of America, 78 Cortlan ew Yor i 
Armature’ Banding See Banding Machince, Armature ECHANICAL RUBBER GOODS. See Rubber Mechanica {nsuline Corp. of America, 78 Cortlanc 
Armature Notehing. | See Notching Machines, Armature MEGOHMMETERS. See Instruments, Laboratory Standaro Karolith Corp., 189 13th, Long Island City, N. Y. (Casets 
aie” See Banding Machines, Armature MERCURY SWITCHES. See Switches, Mercury. Dlastics. ) 
Gila ace See Wi SMomsteetering Dish! METAL CLEANERS (Compound). See Cleaners, Metal. Kellite. See Kellogg Switchboard & Supply Co. 
Coil. saeeane ear 5 Bh aoe “Machine ur Cl achines Outfits. Kellogg Switchboard & Supply Co., 1066 W. Adams, Chi- 
Set Seninn’ Gee Saas Medien. Col. METAL FINISHING. See Plating & Finishing. cago, Ill. 
Coil Winding. See Winding Machines METAL MARKING OUTFITS. See Engraving Machines Klagges, Chas., 128 147th, Ozone Park, N. Y. 
Commutator Slotting. See Mica Undercutters METALLIC SHADES. See Shades, Metallic. Eure-Saed Ce., Davee, 0. 
raving A ; . See Instruments. 4 - 
a. ply = ee Lamp Making MICA SHADES. See Shades, Mica. Luco Products Corp., 40 Flatbush Ave. Extension, Brook 
Molded Insulation. See Presses, Molded Insulation. MICA TAPE. See Tape, Mica. tol See Celluloid Cor 
Perforating. See Perforating Machines. MICA UNDERCUTTERS. See Slotting Machines & Tools 8 TRAN VOFD. 7 
Luxite. ee Wilbur & Williams Co 
feevsioin Melding. See Freee, Rorwicte Mattes = Ceeeeaiater Stacelign Co., Bonton, 27, Mass. 
o Tube. achines, Lamp ‘ . 
Shaping. See Shaping Machines. Coil. Asheville Mica Co., Biltmore, N.C. pam Maltine Se. We as on 
Slotting. See Mica Undercutters. Asco. See Schoonmaker Insulation Co Megohom. See Waterbury Button Co. 7 
Soldering. See Soldering Machines, Commutater. Brand & Co., William, 268 Fourth Ave., New York, N. Y. wicarta Fabricators, Inc., 309 Cana). New York. N. Y 
Spring Making. See Spring Making Machines. Chicago Mica Co., 345 Campbell, Valparaiso, Ind Micarta See Westinghouse Elec. & ‘Mfg Co , eee 
Taping. See Taping Machines, Coil. Colonial Mica Co., 136 Seventh, Jersey City, N. J. Mico “See Molded Insulation Co. 5 ‘ 
Zension. Geo Tension Mochines. Band Wire. Fillion, S. O., 68 Murray, New York, N.Y. Modern Molded Products Co., Blount and Elm S8ts., Provi- 
Winding. See Winding Machines. Ford Radio & Mica Corp., 113 Bleecker, New York, N. Y dence, R. I an = 
Wire, Armoring. See Wire Manufacturing Machines. Gerdau Co., Otto, 533 Canal, New York, N. Y. Molded Insulation Co., Mt. Vernon, N. 
Wire Drawing. See Wire Drawing Machinery. Hirsch Mica @o | 1087 Flushing Ave., Brooklyn, N. Y New England Products ‘Co., 232 Greenwich, r York, N. Y. 
Wire Insulator. See Wire Manufacturing Machines Hoyt, Inc., Philip S., Los Tablos, New Mexico Niagara Insul-Bake Specialty Co., 483 Delaware Ave. 
ad — os aaa, se oe Huse-Liberty Mica &.. 73 Long Wharf, Bosten. a. > Albany, N. Y. 
- en Sachines, an e {nternational Mica Co., 3660 Brandywine, adeiphia, Pa i 
Wire Wrapping. See Wire Wrapping Machines. Kant Krack. See Huse Liberty Mica Co. Nixon Nitration Works, Nixen, N. J. 
. - Nixonoid. See Nixon Nitration Works. 
MACHINES, Lamp Making Keene Mica Co., Keene, N. H. Noark. See Colt’s Patent Fire Arms Mfg. Co. 
For Making Incandescent Lamps and Vacuum Tubes. eee, me og a on Norloe. See Norton Laboratories. Inc. . 
See Rig 2 Perna CRarbur). ‘Bown, “Mam hnai-mand” Mig Co 10 Vee). New York, N.Y. Seah talurit, Gaal Ttes Sin! aeons one 
8 frank, 35 } e, Passaic, N 3ombard- ainte. & Mitchell- : P ‘ nton, N. 
ene Monroe, Passaic, N. J. (Bombard- qricg Ingulator Co., 200 Varick, New York. N. Y. — 7 Sniltdor? Radio Corp. 
Dwyer Machine Co., Lynn, Mass. Mica Mfg. Co., 135 Johnson, Brooklyn, N. Y. Paratherm. See Scranton Button Co. 
Fisler Electric Corp., 770 S. 13th, Newark, N. J. eee ae :“ ane ee. New York. N. ¥ Cpenaiie, re Serenten Button Os. © wanes 
inee MIC Mtg. astic Moldin; orp., San ook, Conn. 0 
ory oy Winders? Cor 160 Sth Ave., New York siunsell & Ce., Eugene, 208 Varlek, New York, N. Y. Pollopas.. See Wilbur. & Williams, 
Gesco. See General Engineering & Supply Co Nemco. See New England Mica Co. Pruven Compositios Products Corp., Mi’ford, Conn 
Radio Elecl. Wks., 150 W. 22nd, New York, N. Y New England Mica Co., Waltham, Mass. Pruvenite. See Pruven Composition Products Co. 
Sleeper & Hartley, Inc., Worcester, Mass.  — New England Minerals, Inc., 85° Devonshire, Boston, Mase Pyrolax. See Cutler-Hammer Mfg. Co. 
York Elec. & Machine Co., 30 Penn, York, Pa. New York Mica & Mfg. Co. ‘4 Auburn, N. Y. Recto Mfg. Co., 23 W. 3rd, Cincinnati, 0. 
MACHINES, Bombarding. Sce Machines, Lamp Making. Peerless. See New England Mica Co. Redmonol. See Bakelite Corp. 
MACHINES. Pleating and Fluting. See Pleating Machines. Btestonite. See Robt. K. Preston Mica Co. Rerlite. See Northern Industrial Chemical Co 
MACHINES, Spring “Making. ion Guinn Saakins Machines Preston Mica Co., Robt. K., 957 Monadnock Blk., Chicago. Reynolds Spring Co., Jackson, 
MACHINES, WIRE MANUFACTURING. See Wire Manu- (Ground Mica.) Reynoldite. See Reynolds Spring Co. 
facturi ‘Machines. Red Streak. See Huse Liberty Mica Co. Reynomold. See Reynolds Spring Co. 
MAGNET CHARGERS See Chargers, Magnet Rogers-Pyatt Shellac Co., 81 Water St., New York. (Imp) Richardson Co., Lockland, Cincinnati, O 
MAGNET STEEL. See Steel. Magnet P “choonmaker Insulation ‘Co., A. O., 34 University Place. Ridgelite. See Ridgley Trimmer Co. 
MAGNET TESTERS. See Instruments, Portable and Swices New York, N. ¥. Ridgley Trimmer Co., Springfield, 0. 
board: also Instruments, Pocket. Storrs Mica Ce, 11 Psrk Place, New York. N. Y. Schneider Bros., Inc., 312 N. Sheldon Ave., Chicago. 
MAGNET WIRE MACHINES. See Enameling Machines T8r Heel Mica Co. Plumtree. N. C. Scranton Button Co., Scranton, Pa. 
for Magnet Wire. : Watson _Bros., 170 Purchase. Boston. Mass. Shaw Insulator Co., Irvington, Newark, N. J. 
MAGNETIC CHUCKS. See Chucks, Magnetic ome URE SWITCHBOARD SYSTEMS. See Instruments. Siemon Co. State and Dewey, Bridgenort. Conn. _ 
ec ll . ble s alty Insulation : .. Hoosic alls, N. Y. 
MAGNETIC CLUTCHES. See Clutches, Magnetic MIXERS. INSULATION. See Insulation Mixers Scar Tneul late. See ebiteticin Mfg. Co. 
MAGNETOMETERS. See Instruments, Pocket. MOLDED Starite. See Ingulation Mfg. Ce. 
MAGNETS, Permanent Presses. See Presses, Molded Insulation. Stokes & Smith Co., Summerdale Ave. near Roosevelt Blvd.. 
Bulleas Co., D. K., Pottstown, Pa Radio Parts. See Radio Molded Parts Philadelvhia, Pa. 
Ind. Steel Products Co., 4545 S. Western Blvd., Chica Shades. See Molded Insulation. Synthetic Plastic Co., Inc., 535 Fifth Ave., New York, N. Y. 
Rogers Drop Forging Co., Worcester, Mass. MOLDED INSULATION (Molding Powder). 
22 Aico. See American Insulator Core. Textolite. See General Flec. Co. 
Allen & Hills, Inc., Auburn, 7 24 
Ambler Asbestos Shingle & Sheathing Co., Ambler, Pa 
(Cold. ) 







~ <p « . Ambleroid. See Ambler Asbestos Shingle & Sheathing Co. 
aL SE oi moulding American Insulator Corp... New Freedom, Pa. 


Ameri Machine & Foundry Co., 5520 Second Ave., 
oe attetlat eee, Brooklyn. Ny. 


Amerine. See American Insulator Corp. 
OE ‘ s Gotan Anderson Mfg. Co., Albert & J. M., 289 A. Boston, Mass. 
INSULATION: PRODUCTS CO. Auburn Button Wis. nie Canoga, Auburn, N.Y. 

“ < rp., ‘ar ve ew Yor h 
Richland Sc., Pittsburgh, Pa. mogg g O Co., 1197 Dorchester Ave.. Boston 
Belden Mfg. Co., 2310B &. Western Ave., Chicago, 11) 
Beldenmold. See Belden me Co. 


GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs Strong WH2at Proof 


GARFIELD MANUFACTURING CO. 
Garfield, N. J. Established 1908 
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: hat t 
\ \ at you ge 
0. 
ith ldi 
. with your moldings 
N buying moldings, the kind of service you get “thrown 
—_ : , “ff. . 
x in” with them may not alter your specifications one 
ae iota; but it will have a lot to say about where you place 
wi your next order. 
¥. . ° ° . ° 
nts With International molding service, your requirements 
_ are met with the most complete grasp of all molding prob- 
soo lems and possibilities. Yours to command. The very best 
in experience, knowledge, equipment, skill, and organized 
: capacity for on-the-dot deliveries of what you want. 
Provi 
‘hm An International report on your manufacturing prob- 
lem, costing you nothing, may save you—as it often has 
30stom. ¢ 
saved others—very heavy unnecessary expenditures for 
plant equipment. It may result in other vital savings, in- 
cluding very advantageous cost economies leading to new 
market possibilities. 
PRECISION MOLDERS OF BAKELITE AND OTHER PLASTIC MATERIALS 
Biv. INTERNATIONAL LS DIVISION 
N. Y. ELYRIA, OHIO 
In International molding service you obtain every needed assistanc 
D From your blue-prints and specifications, we handle everything 


J +) - 
he reco 


order. Your molds are made, all inserts manufactured, and Issen 
bling and‘ molding done, all in the one plant, under best conditions fo) 
economy and excellence of preduction. Estimates gladly made without 
obligation. 
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Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


General Etching & Mfg. Co. 
3072-82 W. Grand Ave. Chicago, Ill. 































MOLDED INSULATION—Continued 

Tnermopiax. See Cutler-Hammer Mfg. Co 

Tegit. See Garfield Mfg. Co. 

Union Insulating Co., Parkersburg, W. Va. 
Vulcabeston. See Colt’s Patent Fire Arms Mfg. Co. 























Waterbury Button & Moulding Co., Waterbury, Conn 
Watertown Mfc. Co, Watertown, Conn. 
Westinghouse o. & Mfg. Co., East ¥i’tsburgh, Ps 























Mass. (Molding Powder.) 

































































New York, N. Y. 
Lohfeld & Co., J. L., 53 Park Place., New York, N. ¥ 
Palatine Industrial Co., 111 Fifth Ave., New York, N. ¥ 
Radiotherma, Inc., 45 E. 17th, New York, N. Y. 
Sirian Wire Co.. 255 Sherman Ave., Newark, N. J. 


MONEL METAL 
International Nickel Co., 67 Wall, New York, N. Y. 
MOTOR CONTROLLERS. See Controllers, Motor. 

































































Snap (Heavy Duty). 















































MOTORS 
Alternating Current ............++. See 8 
Direct Current ......ccececesscece See 8 
Rises, 2 Ti. MD ov cccccccescccse See M 
Motors Fractional Hp. .........+-- See F 
WVETORL coc ccccsccccvccceesecsee See U 

















Actodector. See Roth Bros. Co., Div. of Century 
Electric Cc 

Advance Elec. Co., 4311 Maple Ave., St. Louis M F 8 

Allis-Chalmers Mfg. Co., Milwaukee, Wis..... M 8 

Allis Co., Louis, Milwaukee, Wis............-. Ma» @ 

American Elec. Motor Co., Cedarburg, Wis...... ee 

Apex Elec’l Mfg. Co., 1067 E. 152nd, Cleveland... F 8 
8 
8 

























































































































































































































































































































































































































































































The Chandler Co. 


Name Plates 
Springfield Mass. 





Armor Elec. Mfg. Co., 1020 Holland, Erie, Pa. M .. .. 
Baldor Elec. Co., 4352 Duncan Ave., St. Louis M F 
B-Line. See Brown-Breckmeyer Co. 

Bodine Elec. Co., 2254 Ohio, Chicago.......... F 
Bogue Elec. Co., Chas. J.. 132 King, New York M .. .. 
Brown-Brockmeyer Co., Norwood Power Bldg., 

DA. Dic cindkacavidwecedeenssceusneseoos mM Pos 
Burke Elec. Co., Erie, Pa....ccccccccccccsess MF 8 
B. T. See Allie (., Louis. 

B & R Mfg. Co., 412 Lafayette, Tolede, O. F 
Century Elec. Co., 1806 Pine, St. Louis, Me.. MF 8 
Chandeysson Elec. Co., St. Louis, Mo........ mae 
Clark, Jr., Elec. Co., James, 600 E. Bergman, 

Eawtertite, Ey.  .cccscecccrcvcocccvsccescee M 
Cleveland Armature Wks., 4732 St. Clair Ave., 

CE, (Gs hkb vincccunsens cvceoncbucewesas M 8 
Comet Elec. Co., 47 Union Trust Blidg., Indian- 

apolis, Ind. 

Continental Elec. Co., 14 Magazine, Newark. Mm... 8 
Crocker-Wheeler Elec. Mfg. Co., Ampere, N. oe 
Cushman Elec. Co., Concord N. H.........+++ MF 8 
Day-Fan Electric Co., Dept. 4, Dayton, O...... F 8 
Diehl Mfg. Co., Elizabeth, N. J..........+.-++ MF 8 
Diverter Pole. See Rochester Elec. Product Co. 

Domestic Electric Co., 7209 St. Clair Ave., Cleve- 

OR, on nce 56055be0 0050s s uneeescee ee a 
Dumore Co., 35 16th, Racine, Wis............. F 
Eclipse. See Fidelity Elec. Co 
Electric Machinery Co., Minneapolis. Minn.. M .. 8 
Electric Products Co., 172% Clarkstone Rd., Cleve- 

BOM, Ou nc cvccseccesccscescoesssercsce anal 
Electric Specialty Co., 221 South Stamford, Conn. MF 8 
Electro-Dynamic Co., Bayonne, N. J.......... ie 
Emerson Electric Mfe Co., 2018 Washington 

Ave. St. Tawa, Me... ccccccsccsccccsees MF 8 
ewe Elec. & Mechl. Works, St. Joseph, . 

De pasbew-s 50:60) 004 b 0000400006000 e010 0:0600 
Esco. See Electric Specialty Co. 
Fairbanks-Morse & Co., 900 S. Wabash Ave., 

Celanese, Th. cvcwcecssenccsvecccccccseccce eae 
Fidelity Elec. Co., Lancaster. Pa............-- MF 8 
Fitzgerald Mfg. Co., Torrington, Conn......... .. F 
Fynn Weichsel. See Wagner Flec. Corp 
Galvin Elec. Mfg. Co., 3314 S. Broadway, St. 

BON, BE. cwccccccvcvsscesccssseccensess F a 
General Elec. Co., Schenectady, N. Y.......... MF 8 
Gilbert Co.. A. C.. New Haven, Conn.. wan oe ae 
Hamilton Beach Mfg. Co., Racine, WMS ccksnss F 8 
Hobart Bros. Co.. Troy, 0......ccccccccseces M.. 8 
Holtzer-Cabot Elec. Co., 125 Amory, Boston... M F 8 
Howell Elec. Motors Co.. Howell, Mich...... M.. S&S 
Ideal Elec. & Mfg. Co., Mansfield, O........... x... B 
Imperial Electric Co., Akron, O............. M.. 8 
Janette Mfg. Co., 551. W. Monroe, Chicago...... F S . 
Jantz & Leist Elec. Co., Cincinnati. O.. ik Le 
Jeannin Electric Co., Fassett & N. Y. C. R. R 

Wee, 1O.. ..5 ss ncccencnares 00-00000i500066s 00 MF 8 
Kendrick & Davis Co., Lebanon. N. H........ .. 8 
Kimble Elec. Co., 634 N. Western Ave., Chicago M a 
Knapp Elec., Inc., Portchester, N. Y.......2 e+ F 8 
Leland Elec. Co., WS De. a ckcussnassbas a © 












Vulcanized Rubber Co., 251 Fourth Ave., New York, N. Y. 


Wilbur & Williams Co., 261 Park Square Bldg., Boston, 


MOLYBDENUM ; 
American — Metal Corp., 65 Madison Ave., New 
York, N. 


Elkon, Ine. (Div. of P. R. Mallory Co.), 350 Madison Ave., 


MOTOR PLATFORM BASES. See Bases, Motor Platform 
MOTOR STARTERS. See Controllers, Motor; Switches, Re- 
mote Control; Switches, Motor Starting; Safety; Switches 
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MPE 


IMPERVIOUS 


436 Seventh Avenue, 


VARNISH 


Electrical Insulating 
Varnishes and 


Compounds 


Koppers Building 





L. E. See Leland Elec. Co. 


Lincoln Elec. 


Co., Cleveland, Ohio............ 


Line-Weld. See Lincoln Elec. Co. 


Linzee Elec. Motor Co., Mansfield, O 
Mando Co., 911 State Tower Bidg., 

N. Y. (6-12-40 Volt only) 
Marathon Elec. Mfg. Co., 32 Island, Wausau, Wis. . . 
Marble-Card Elec. Co., Gladstone, Mich...... 
Master Electric Co., Dayton, 


MC. See General Electric Co. 


Michigan Elec. 


Norfolk. See Walter Elec. Mfg. Co. 


North East Elec. Co., Rochester, N. Y.......... .. <- 
480 Clinton, Milwaukee M .... .. 
5903 Maurice Ave., 


Northwestern Mfg. Co., 
Ohio Elec. & Controller Co., 
o Cleveland, Ohio 


See Marathon Elec. Mfg. Co. 


Osann Co., F., 
Peerless Elec. Co., 740 W. Market St., Warren, 0. M 


245 Seventh Ave., New 


Polar Cub. See Gilbert Co., A. C. 
Pow-R-Full. See Wagner Elec. Corp. 
Reco. See Reynolds Electric Co. 

Red Band. See Howell Elec. Motors Co. 


Reliance Elec. 


Cleveland. O. 


Roth Bros. & 
1400 W. 


& Engrg. Co., 1042 Ivanhoe Rd., 


Co., Div. of Century Elec. 


Adams, Chicago, TIL........0. 


Standard. See Robbins & Myers Co. 


Star Elec. Mot 
Sterling Elec. 
Stow Mfg. Co., 
Sturtevant Co., 
ton, Mass. 


Super Wick. 
Switeh start. 


Union Elee. Motor Mfg. Co., 
Sts., Philadelphia, 
U. 8S. Elec. Mfg. Co., 


Angeles 


or Co., Miller St. & N. J. R. R. 
Ave., Newark, N. J 


15 Devonshire (Hyde Park), 


Sunlight Electrical Mfg. Co., Warren, 0...... .. 


See Master Elec. Co. 
See Lincoln Elec. Co 


Valley Elec. Co., 4221 Forest Park Blvd., 


Louis, Mo. 
Wagner Elec. 
Louis, Mo. 


Walter Elec. Mfg. Co., 


Corp., 6400 Plymouth Ave., 


Norfolk, Va@......ceeeee M.. 


Watson. See Allis Co., Louis. 


Welco Uniframe. See Wesche Elec. Co., B. A. 
Wesche Elec. Co., B. A., 1622 Vine, Cincinnati M F 
Elec. Mfg. Co., East Pittsburzh M F 
1522 Central Parkway, 


Westinghouse 


Willey-Wray Elec. Co., 


Cincinnati, 
Woods Mach. 


Zobell Elec. Motor Co., Garwood, 


Th:  saudpenaatawess 
Co., 8. A., Boston... 





NAME PLATES 
See also Decalcomania 


American Name Pilate Co., 117 Imlay. Breoklyn. . 
Angell Embossing Co., 37 Barney-Smith Co., Dayten, 


Chandler Co., 
Continental-Di 


York, N 


Etched Products Corp., 9 Tenth, Long Island City, 
Etching Co. of America. 1520 Montana, Chicago. Ml. 
General Etching & Mfg. Co., 


cago. Til 


Grammes & Sons Inc., L. F., Allentown, Pa. 
Premier Metal Ptching Co., 


Springfield. Mass 


amond Fibre Co., Bridgeport, 
Crowe Name Plate & Mfg. Co.. 
Electro- as tas, a Engraving Co., 52 Vanderbilt Ave., 


Island City, N 


Turner Brass 


Waterbury Button & Moulding Co., Waterbury, 


NICKEL 
American Mon 
Driver- Harris 
International 


National-Harris Wire Co., 


Seymour Mfg. 


NOTCHING MACHINES. Armature 


Works, Syeamore, TI! 


d Nickel Co., Contury Bldg., 


Co., Harrison. N 


Ce., Seymour, Conn. 


Ferracute Machine Co.. Bridgeton. N 


Niagara Machine & Tool 


falo, N 


NUT SETTING MACHINES 


Vim Electric 


OHM METERS. 

Instruments. 
OIL-LESS BEARINGS. 
OSCILLOSCOPES. See Instruments. Laboratory 


OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, Vulcanizing 
Drying, Conditioning, Enameling, Japanning. 


Tool Co., 149 Broadway, New York, N. Y 
See Istruments, Laboratory Standard; alse 


Portable and Switchboard 


Vacuum Impregnating. 


Buffalo Fdry. 


& Machine Co., 1543 Fillmore, Buffalo 


N. Y. (Armature and Coil.) 


Conran, Frederick M., 107 Colden, Newark, N 
(Coil Driers.) 


Crawford Oven Co., New Haven, Conn. 


Despatch Oven Co., 622 Ninth, S._E., Minneapolis, 
Metal Wks.. 1341 E. Milwaukee Ave., 


Co., J. P., Mount Vernon, Ill 


Detroit Sheet 
trait. Mich. 
Devine Mfg 


Eberbach & Son Co., Ann Arbor, Mich. 


Electric Heat 


Control Apparatus Co., 245 New Jersey R. BR 


Ave., Newark, N. J. 
Fmerson Apparatus Co., Melrose, Mass. 


Freas Thermo 


General Electric Co., Schenectady, N.Y. 


Hayes, C. I., 


129 Baker, — md. 


VARNISH CO. 


Pittsburgh, Penna. 


Wivieesecsexasens M 


& Mfg. Co.. Lake Linden. Mich. 
C. See Electric Controller & Mfg. Co. 


3 


Reynolds Electric Co., 2650 W. Congress, Chicago . 
Robbins & Myers, Inc., Springfield, O...-.... M 


ss. 
2 gee 


Motors, Ine., Telegraph Rd. and 
Atlantie Blvd., Los Angeles, Cal............ M 


‘Binghamton, N. Y. ........-. 
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‘ Hancock & — 
Ricaehinee osha neseaes 
200 E. Slawson Ave., a” 






ARs ccce 3 


3070 W. Grand Ave., 


14th & Van Alst 


Wks., 637 ae 


See Bearings, Oil-less. 













+ Sy 


2nna @ @ 


nan 2m 


oun 


1749 Grace, Chicago, Til. 
New 


N. Y 
Cai- 


Lons 


Pittsburgh. Ps 


Nickel Co., 67 Wall. New York, NY 


195 Verona Ave., k, N 


Buf- 


Standard 


se. 


a ) 
Elec. Co., 1206 Grove, Irvington, N. J. 
Gehnrich Indirect Heat Oven Co., Long Island City, N. Y 
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PMN | LACQUERS 


INSULATING 









Lacquer Enamels—“Krakles” 


BREVOLITE 


Quality finishes <nd helpful Service. 
What can we do for You? 


Waukegan Chemical Co. 
‘Values That Endure’ 
North Chicago, Ill, 





cieldbrink Cv., 2633 Fourth Ave., S., Minneapolis, 

Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 

Kenworthy, Chas. £., 19% Piedmunt, Waterbury, Conn. 

Lydon Bros., 229 Colden, Jersey City, N. J. 

Maenler Cv., Paul, 22iv Lake, Chicago, IIL. 

Miho Co., 717 Sycamore, Cincinnati, O. 

Radio Elec’! Wk»s., 15u W. 22nd, New York, N. Y. 

Sargent & Co.. EK. H., 155 KE. Superior, Chicago, Ill. 

Sioux Battery & Mfg. Cv., Sioux City, Ia. ( Battery.) 

Snead & Co., Jersey City, N. J. 

Standard Elec. Stove Co., Toledv, Ohio. 

Steiner & Co., KB. E., 197 E. Kinney St., Newark, N. J. 

Stokes Machine Co., F. J., 5834 Tabor Rd. (Olney), 
Philadelphia. 

Swartwout cv., 13522 Euclid Ave., Cleveland, 0O. 

Thelco. See Freas Thermo Elec. Co. 

Westinghouse Elec. & Mfg. Co., Mansfield, O. 

Young Bros. Co., 6523 Mack Ave., Detroit, Mich 

OXIDES, Battery. see Chemicals. Battery. 

PACKING 

Cooke Seal Ring, Dept. S, 46 N. Green St., Chicago, Ill 


Federal Metalic Packing Co., Wakefield, M 
Holed-Tite Packing, Inc., luv ‘E. 42nd, New York, m. ©. 
Packtite. See beuerai Metallic Packing Uo. 


PAINT, Varnish, Lacquer KEY 
Varnishes, Insulating ............ See V 
Painting, Dipping, Spraying, Vacuum 

impregnating. 


Paint, Insulating and Acid Proof. —= P 
Lacyuer, Metal Finishing 


Acme White Lead & Color Wks., 3250 St Aubin 
Ave., Vetroit, Mich. 





CUSSSSSVSS SES ECE TOE ES OBSCOS ce L 
Ajax. See Sherwin-Williams Co. 

Alaka. See Lacquer & Chemicai Uorp. 

American Di-Klectrics, Ltd., Hancock and mance 

: song Island City, N. Y. eaeescccesccoccecoce as 4 
American Lastite Co., 3166 Lincoln Ave., Chicago.. .. P L 
American Wurtzilite Co., Builders Bldg., Chicago . PP. 
Antakwa Co., 13zy Mohawk, Chicago, eee e 


Arizona Lacquer Mfg. Co., 7 16th, Brooklyn, N. Y... .. L 
Armliac. See Hobertson Chemical Co. 
Arolac. See Ajizona Lacquer Mfg. Co. 
Art-Craft. See Southwestern Paint & Vesuiem Co. 
Atlantic Chemical Co., Coit, Irvington, N. xin 
Atom Chemical %o., 96 E. 10th, New York, N. ‘ee 
Bakelite Corp., 47 Park Ave., New York, N. Y. 
Benolite Varnish Co., 501 Columbia Bank Bldg., 
RAED... sche Rietieuheewdedencieensahecicnae e 
Berry Bros., Leib & Wight, Detroit, Mich...... V.... 
Billings-Chapin Co., 1163 K. 40th, Cleveland, O.. V 
Biwax Corp., 208 8. La Salle, Chicago, Bisesesase << Pgs 
Bradley-Hurtz Co., 2620 S. Dearborn, Chicago, Ill... .. L 
Brevuiite. see Waukegan Chemical Co. 


= . ~ Emil, 42 Vernon Bivd., Long Island 
et, Xs. 


Carbolotd Produets Corp., 15 Park Row, New York, V P .. 
Chadeloid Chemical Cv., 75 E 45th, New York. V .. .. 
Chinalac. See Dolph Co., John C. 
— ee Co., 432 Danforth Ave., Jersey 

Mg Mit Os. ceddseoeeeeeuderehnderesteceheauwe. c 
Code 25. See Mitchell-Rand Mfg. Co. 
Columbus Varnish Co., 264 Cozzeins, Columbus, 0. V 
Comulac. See Martindale Elec. Co. 
Continental-Diamond Fibre Co., Bridgeport, Pa. V .... 
Day &.Co., James B., 1872 Clybourn Ave. Chi- 

sg ME se Oe ee er rs 
Oe ae Se; Weer. GS, Be cia an ae aie 
Dolph Co., John C., 168 Emmet, Newark, N. J.. V 
Duco. See Du Pont de Nemours & Co. 

Du Pont de Nemours & Co., Wilmington, Del.. .. P 
Durez. See General Plastics. 

tastman Kodak Co., Rochester, N. Y.... 
Eclipse Paint & Mfg. Co., Cleveland, O. 
E. B. See Mitchell-Rand Mfg. Co. 
Egyptian Lacquer Mfg. Co., 90 West, New York...... L 
Electric Lacquer. See Dolph Co., John C. 

Enamelac. See Robertson Chemical Co. 

Ever-Brite Products Co., East Liverpool, O.. owe eee 
Ferbert-Schorndorfer Co., 12815 Elmwood Ave., 

Cleveland, O. 

Fesco. See Ferbert-Schorndorfer Co. 

Five Point. See American Wurtzilite Co. 

Franche & Co., 440 Orleans, Chicago, IIl.. = L 
— Elec. Co., Merchandise Dept., Bridgeport, 

Ws Shs CCRT AS OEUS ER COR CE NAD BAh 04.00 6400.06.00 0 * F 
General Electric Co., Schenectady, N. Y es 
General Plastics, Inc., 109 Walck Rd., N. Tona- 

wanda, N. Y 


Pree 





a” Se Rew MEER e 4S ae Sele 046600009 ¥ 
—' Co., P. D., 4153 Bingham Ave., St. Louis, 
MEE “Se codes shi c Satan beekhei hs cates esvecbeceee ws 
G. E. ‘See General Elec. Co. 
ms can One Me es ee ee ee vv PL 


Glyptal. See General Electric Co., Schenectady. 

H. B. See Maas & Waldstein Co 

Hilo Varnish Corp., Marcy & Flushing Aves., 
Sen, WE. C..  sacpadescigsnerasecenibaweses Vv L 

Impervious Varnish Corp., 421 Wood, Pittsburgh. V 

Insulaterite See Ohmlac Paint & Refining Co. 

Insulvar. See Varflex Corp. 

Irvington Varnish & Insulator Co., Irvington, N. J. V P L 
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CHINALAK—A baking insulating 
varnish that thoroughly dries. Deep 
wound coils, dry from the inside 
out—not merely surfsce drying. 
Write for samples. 


ELECTRIC LACQUER—Abeelutely 
oil proof and water repellent. Cam 
be brushed, sprayed or dipped. Gives a bright, glossy 
non-fading black finish and dries in 30 minutes. 

JOHN C. DOLPH CO.. 168 Emmett St., Newark, N. J. 


LL 
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One Section of Automatic Machining Department 


: Be Assured of 


| Perfect Insulation 


PL 

P oe 

a [BRE for fine machining must be very hard and dense tor proper 
working on automatic screw machines. With the right grade of fibre, 

-L the manufacturer of electrical products can machine it into an endless 

‘2 number of shapes. 

Pu 

ow Delaware Hard Fibre, expertly made, cured and finished by the largest 

he company exclusively manufacturing fibre, has been brought to a higher 


state of perfection than any other fibre on the market. You can confidently 


>: order “Delaware Hard” for your most delicate machining operations 

. In expert fibre machining operations, as well as in manufacturing, the 
Delaware Hard Fibre Company's experience and equipment are unequalled 
in the industry. This has resulted in an enormous machining department 

‘ = which turns out thousands of special shapes daily for manufacturers, 11 

e electrical and other industries. 

P. a ; aa 

~ Expert engineers and machinists welcome the opportunity to help you 

P .. on any machining problem; to advise on the kind of tools to use,—or to 

-L design tools and dies for special operations 

ins Whether you wish to machine fibre in your own plant or have “Del 

ee ware Hard” do it for you,—you can be assured of perfect insulati 

L fibre that goes into your product. 
. 


‘ DELAWARE HARD FIBRE Co. 
a Box 970-M 





Wilmington, Delaware 


: DEAL WITH DELAWARE 
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OHMOID 


A laminated Bakelite 
Insulation 




















FYBEROID 


The highest grade 
‘fish paper’’ made 


WILMINGTON FIBRE 


Sheets, Rods, Tubes and Special Shapes 





WILMINCTON FIBRE parts are 
made of uniform, well seasoned mate- 
ria! by Fibre experts. The same exact- 
ing care is used in making the smallest 
washer as the most complicated 
machined piece, thus insuring maxi- 
mum strength and sure insulating 
properties. 


We supply parts in 
any quantity for elec- 
trical products of 
almost every kind, 
including— 


Armature Coils, Plug, 
Switch and Socket 
Washers, Flashlight 
Cases, Switch Handles, 
Fans, Lamps, Motors, 
Rheostats, Radio, Tele- 
phones, Electric Irons, 
Vacuum Cleaners, 
Vibrators, Washing 
Machines, etc. 


Sy 
YW». & 


wi 
KE E i‘ TE f or 24 Hour Service 


Electrical Uses on INSULATION 


of all kinds 
trical work is made by the 


American Felt Company. Elec- Sheets, rods, and tubes—furnished 
trical manufacturers who use it out of stock to manufacturers, ex- 


continue to favor us with their | perimenters and laboratories on 
patronage year after year. Their 


saiidhaslian is the tenuis of wel short notice—24 hour service. 
service. 





Whatever your requirements may be, 
WILMINGTON FIBRE can be accu- 
rately punched, cut or machined into 
shapes and parts to meet your needs. 


WILMINGTON FIBRE 
SPECIALTY COMPANY 


Wilmington Delaware 














| Bakelite, Insuline, Hard Rubber, 
American Felt Company’s felt Ebony Asbestos Wood, Vulcanized 


is a product of acknowledged Fibre, Transite, Fish Paper. 
quality, backed by an organiza- 


tion with whom SERVICE is 


, Complete machine shop for drilling, 
paramount. 


| engraving and stamping. 
Experienced felt men at any | 
of our branches will be glad | No order too large 
to discuss felts with you at 
any time. 





or too small. 





American Felt Company | ff} INSULINE CORP. OF AMERICA 
211 Congress St., Boston | 78-80 Cortlandt St.. (GD 
315 Fourth Avenue, New York City ‘S) Ba 














325 So. Market St., Chicago | New York, N. Y. 
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POLARITY INDICATORS. See Instruments, Pocket. 
POLISHING MACHINES, WIRE. See Wire Volishin, 
Slachines. 
PORCELAIN 
Bushings. See Bushings, Box & Cabinet 
Liquid. See Cement, Liquid Porcelain. 


Moiding Machine. See Presses, Porcelain Molding. 
Kefiecwurs (hnameled). See Kellectors, Porcelain hoameleu 
Refracwry. See Ceres, Resistance Coil. 


PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, Ohio. 
American Porcelain Co., KE. Liverpool, O. 
A. P. See Akron Porcelain Co. 

Burgess & Co.s East Liverpool, O. 
Central Porceiain Co., Columbiana, O 
Circle F Mtg. Co., Trenton, N. J. 


Colonia! Insulator Co., Akron, O. 

Connecticut Porcelain Co., Trenton, N. J. 

Cook Pottery Co., Trenton, N. J. 

Corns China Co., Wellsville, O. 

Crowley & Co., Henry L., 545 N. Arlingten Ave., Hasi 
Orange, N. J. 

Electrical Refractories Co., East Palestine, O. 

Globe Porcelain Co. Mulberry St. and St. Joes Ave., Tren- 


ton, N. J. 
Hartford Faience Co., Hartford, Conn. 
Hub-Way Mrg. Co., Hubbard, Ohio. 
Illinois Electric Porcelain Co., Macomb, Il. 
— Porcelain Wks., Canal and Mulberry, Trentom 


Knox Reiuitehe Corp., Knoxville, Tenn. 
Louthan Mfg. Co., East Liverpool, _ 
Mercer Porcelain Co Trenton, N. J 

Metsch Refractories .» East Liverpool, Ohie 
National Porcelain Co., Trenton, N. 

New Jersey Forceiain Co., Trenton, x. J. 
Nu Blac. See star Porcelain Co. 
Pass & Seymour, Inc., Solvay Sta., 
Porcelava. See Burgess & Co. 
Porcelain Products, Inc., Findlay, Ohio. 
Square D Company, Detroit, Mich. 
Standard & Specialty Porcelain Co., 
Star Porcelain Co., Muirhead St., Trenton, N. J 
Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
Thomas & Sons Co., R., Lisbon, O. 
Trenle Porcelain Co., East Liverpool, Ohio. 
Union Elec’l Porcelain Wks., Inc., Trenton, N. J 
Washington Porcelain Co., Washington, N. J. 


POROUS CUPS 
Unglazed earthenware cups for primary 
Colonial Insulator Co., Akron, Qhio. 
Maddocks Sons, John, Trenton, N. J. 
Ohio Pottery Co., Zanesville, Ohio. 
Robinson Clay Products Co., Akron. 


POSTS, Binding 
Binding Posts, Switch Parts, Stop Points, Contacw 
Arms, Levers. See also Radio Mountings. 

American Radio Hardware Co., 135 Grand, New Yors 

Bunnell & Co., J. H., 32 Park PL, New York, N. Y. 

Chapman Machine Co., Terryville, Conn. 

Chase Brass & Copper Co., Waterbury, 

DejJur-Amsco Corp., 418 Broome, New York, N. Y. 

Eby Mfg. Co., Inc... H H., 4710 Stenton Ave., 
delphia, Pa. 

Ensign. See Eby Mfg. Ce, H. H. 

Eureka. See Frank W. Morse Co 

Grammes & Sons, Inc., L. F., Allentown, Ps. 

Gray Bros., Plano, Ill. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

Hoosick Falls Radio & Electrical Parts Mfg. Ce., 
Falls. N. Y. 

King. See Morse Co., Frank W. 

Morse Co., Frank W., 289 Congress, Boston. (Spring Grip 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & Hege 


man Elec. Co. 
41 Bell Ave., Troy, N. Y. 


Syracuse, N. Y 


Sun Prairie, Wis 


(wet) batteries 


Ohio 


Conn. 


Phila- 


Hoosied 


Polk, J. L., 
Premier Elec. Co., 3800 Ravenswood Ave., Chicago, Il 
Quality. See H. H. Eby Mfg. Co. 


Queen. See Morse Co., 
Thomastca Mfg. Co., 
Waterbury Button 


Frank W. 
Thomaston, Conn 


& Moulding Co., Waterbury, Conn. 


POTENTIOMETERS (instruments). See Instruments, Lab 
oratory Standard. 

POTENYIOMETERS (Radio Control). See Radio Re 
ceiver Parts. 


POWDERED CARBON. See Carbon, Pewdered. 


POWER TRANSMISSION CHAIN. See Chain. Powe 
Transmission. 


PRESS BOARD. See Cloth and Paper. 


PRESSES, Armature Coil 
Comstock Mfg. Cvu., Wilkes-Barre, Pa. 


PRESSES, ARMATURE NOTCHING. See Notching Ma 
chines, Armature. 

PRESSES, Molded Insulation 

Burroughs Co., 246 N. Tenth, Newark, N. J. 

Dunning & Boschert Press Co., 329 W. Water, Syracuse 

Elmes Engrg. Works, Chas. F., 230 N. Morgan, Chicago. 

Evans Engrg. Works, Chas. E., 1002 Fulton. Chicage, II) 

Farquhar Co., A. B., York, Pa. 


Piqua, O. 
Co., 400 Washington Ave., Phils 


5834 Tabor Rd. (Olney), Phila- 
326 A, Boston, Mass. 


French Oi] Mill Machinery Co., 

Southwark Fdy. & Mach. 
delphia, Pa. 

Stokes Mach. Co., F. J., 
delphia, Pa. 

Terkelson Machine Co., 

Watson-Stillman Co., 75 West St., New York, N. Y 

Wood & Co., BR. D., Flerence, J. 


PRESSES, ecotnn Molding 
Baird, Andrew, 715 Newark, Detrole Mich 


PRESSES, Punching and Bending 


Bench Presses—Power Presses; for Punching & Stampins 
Sheet Metal. 
N. 


Ams Machine Co., Max, 101 Park Ave., New York, 
Baird Machine o's Bridgeport, Conn. 

Bliss Co., E. W., 58rd St. & Second Ave., Brooklyn, N. Y 
Federal Press Co., Elkhart, Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

Hyro Mfg. Co., 200 Varick, New York, N. Y. 


bough-Jordan Tool & Machine Co., Elkhart, Ind. 
a Machine & Tool Wks., 637 Northland, Buffalo, 


Peck. Stow & Wilcox Ce., Southington. 

PRESSES, Stamping. See Presses, Punching & Bending. 
Rockford Iron Works, 846 Ray, Rockford, L 

PRISMS, Chandelier. See Crystals, Chandelier 
PROJECTOR LENSES. See Lenses. 


PULLERS, Armature Shaft 
Motor Pulley, Shaft & Pinion Pullers & ~ 

Allen Electric & Equipment Co., Kalamazoo, Mieh. 

Big Buster. See Premier Elec. Co. 

Crane Puller Co., Waltham, Mass. 

Columbia Machine Works & Malleable Iren Co., Atlanti 
Ave. & Chestnut St., Brooklyn, N. Y. 

Duff Mfg. Company, Pittsburgh, “ 
Eleetrie Service Supplies Co., 


17th .& Cambris 
Philadetphia, Pa. 
n 





Electrical Manufacturing 





For PORCELAINS 


that are 


ACCURATE and 


DEPENDABLE, write 


COOK POTTERY CO. 
Trenton, N.J. 





Little Giant. See Premier Elec. Co. 

Peerless. See Electric Service Supplies Ce. ; 
Premier Electric Co., 3800 Ravenswood Ave., Chicago, Ill 
Weidennott, Joseph. 4352 Roosevelt Rd., Cuicagu. 1% 


PULLEYS, Composition 

General Electric Co., Schenectady, N. Y. 
Rockwood Mfg. Co., Indianapolis, Ind. 
Sprucolite Co., Bloomfield, N. 


PUMPS, Oil Burner 

Janette Mfg. Co., 556 W. Monroe, Chicago, Du. 
Milwaukee Tank Wks., Milwaukee, Wis. 

Monroe Machine Tool Co., 737 W. Jackson Blvd., Chicago 
Retiex. See Simplex Oil Heating Co. 

Simplex Oil Heating Co., 1199 Kddy, Providence, BR. L 
Teesdale Mfg. Co., 427 Market, Grand Rapids, Mich. 


PUMPS, Vacuum 
To Exhaust Incandescent Lamps. 
Beach-Kuss Co., 50 Church, New Yerk, N. Y. 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., 
Cleveland, WU. 
Cenco See Central Scientific Co. 
Central Scientific Co., 460 E. Ohio, Chicago, Ill. 
Dunham Co., C. A.. 450 Kast Unio, Chicage, Ill 
Eimer & Amend, 205 3rd Ave., New York, N. Y. 
Eisler Elec. Corp., 756 S. 13th, Newark, N. J. 
General Electric Co., Schenectady, N. Y. 
Hubbard’s sons, Norman, 1 Carlton Ave., Brooklyn, N. Y¥ 
Leiman bros., 23 Walker, New York, N. ‘ 
Megavac. See Central Scientific Co. 
Packard. See “Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 
PUNCHING and BENDING, Sheet Steel 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass 


RACKS, Wire Reel 
(With TLension Device Attached). 
Armature Coil Equipment Co., 
Cleveland, Ohio. 


2415 Forestdale Ave., 


Browning. See Mutual Foundry & Machine Co. 

Chapman Elec’] Wks., P. E., 1820 Chouteau Ave., St. 
Louis, Mo. (Tensionless Dereeler) 

Columbia Machine ‘tool Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut St., Brooklyn, N. 

Comstock Mfg. UCo., Wilkes-Barre, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., 


Philadelphia, Pa. 
General Elec. Co., Schenectady, N. Y. 
Mutual Foundry & Machine Co., Atlanta, Georgia. 
Segur. See Electric Service Supplies Co. 


RADIO CIRCUIT COMPONENTS 
This heading includes Inductances (Coils), Capacitors 
(Condensers), Fixed Resistances, Grid Leaks, Trans- 
formers, Choke Coils, and Filters, also Amplifier Units 
and Kits. 

Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 

Acme Products Co., Boston, Mass. 

Acme Wire Co., New Haven, Conn 

Aero-Call. See Aero Products, Inc. 

Aerovox Wireless Corp., 80 Washington, Brooklyn, 

Aero Products, Inc., 4611 Ravenswood Ave., n=. Tn. 

Air-King Products Co., 216 Wallabout, Brooklyn, N. Y. 

Ajax Elec. Specialty Co., St. Louis, Mo. 

Akra-Ohm. See Shalicross Mfg. Co. 

Alden Mfg. Co., Springfield, Mass. 

All-American Mohawk Corp., 4201 Beimont Ave., 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Amerchoke. See American Transformer Co. 

American Apparatus Co., Richmond, Ind. 

American Specialty Mfg. Co., 165 Holland Ave., 
port, Conn. 

American Transformer Co., Newark, N. J 

Amperite Rheostat. See Radiall Co. 

Arco Elec’! Corp., 211 E. Oolumbia, Fort Wayne, Ind. 

Arctic. See Premier Elec. Co. 

Art Dial. See Pilot Radio & Tube Corp. 

Audioformer Transformer. See Pacent Electric Co. 


(Tension Indicator. ) 


Chicago, 


Bridge- 


Autoformer. See Thordarson Elec. Mfg. Co. 
Automatic Oil Heat Co., 9294 E. Fourth, St. Paul, Minn. 
Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, 


B-Conomizer. See Pilot Radio & Tube Corp. 

Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

Bonine. See Turn-it Radio Sales 

Branston Co,, Chas. A., 297 Washington, Buffalo, N. Y. 

Brooklyn Metal Stamping Corp., 718 Atlantic Ave., Brook- 
lyn, N. 

Browning-Drake Corp., 

Buffer 

Buffalo. 


Calvary, Waltham, Mass. 

See Aerovox Wireless Corp. 

See De Jur-Amsco Corp. 

Camfield. See Columbia Metal Products Co. 

Campbeli Electric Mfg. Co.. 15 Stewart. Lynn, Mass. 

Capacigrad. See Pilot Radio & Tube Corp. 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. Y. 

Carter Mfg. Co., 6300 Euclid Blvd., East Cleveland. 0. 

Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. 

Central Radio Corp., Beloit, Wis 

Centraline. See Pilot Radio & Tube Corp. 

Certified Condenser. See Radio Condenser Co. 

Chelten Elec. Co., 4859 Stenton Ave., Philadelphia, Pa. 

Chicago-Jeffergaon Fuse & Elec. Co., 1505 W. 15th. Chicago, 

Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 
Resistance. ) 

Cole Radio Mfg. Corp., 536 Bloomfield Ave., Bloomfield, N. J 

Columbia Metal Products Co., 360 E. Grand Ave., Chicago, 

Coneertone. See Chicago-Jefferson Fuse. 

Connectoralds. See Alden Mfg. Co. 


a 


PORCELAIN 


We solicit your orders on the basis 
that no job is too large or too small. 


Standard and Special Shapes 


Mercer Porcelain Company, Inc., Trenton, N. J. 
pee emma pate nceuanes eee aeieaslaeemmenet tease se etatantie ahaeoneseenaeaieeaiianentamet 









N. E., 
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Continental Carbon, Inc., Cleveland, vu 
Continental, See Gardiner & Hepburn, inc. 
Cornell Elec. & Mfg. Co., Anable & Kawson, Long Island 


City, N. Y. 
Cresradio Corp., 166-32 Jamaica Ave., Jamaica, N. YI. 
Cretul. See Cremer biec. Co. 
Cub. See Cornell Electric & Mfg. Co. 
Daven Co., 153 Summit, Newark, N. J. (Kits) 
Davohn. See Daven Co. 


veburest Kaulu Lv., 
De Jur-Amacu Covrp., 
Diamond Weave Cuil. dee Sickies Cu., F. 

Dongan Elec. Mfg. Uo., 2985 NKrankiin, Detroit, Mich. 
Dubilier Condenser Corp., 342 Madison av., New York 
Dumont Elec. co., 40 Ww. 17th, New York, ‘N.Y. 


desovy City, N. J. 
410 Mruume, New York, N. Y. 


Vuratran,. See Wubilier Condenser Corp. 

Durham & Cv., 1l¥30 Market, Philadeiphia, Pa 
Uymac, See ilectrical Prouucts Mig. Co. 
Dynonmic. See Lynch, luc. 

Eagle Elec. Mfg. Co., 79 Hall, Brooklyn, N. Y. 


Biecirad, inc., 163 Vurick, New Luck, N. 1. 
Electrical Products Mig. Co., Providence, K. 1. (Kit,) 
Miectrical Kesearch Laburaturies, 2500 Cottage Grove Ave.. 


Chicago, Lil. 
Electro Motive Engineering Corp., 127 W. 
hikay, See Lungvein haulman Kadlo Co. 
Elkon, Inc., 350 Madison Ave., New York, N. Y. 
fl Menco. See Hiectru Mutive Engineering Co. 
Equamatic Kit. see Karas Klec. Co. 
Equitrol. See Caruwell Mig. Corp. 
E-Z. See Polywet Mig. Corp. 
Waradon. See Wireless Specialty Apparatus Co. 
Fast Co., John K., 3932 Barry Ave., Chicago, Ill 
errant, Inc., lov W. 4Zznd, New York, N. Y. 
Filatroi. See De Jur-Amsco Corp, 
Filterettes. See Tobe Deutschmann Co. 
Piltrola, See All-American Mohawk Corp. 
Flechtheim Uo., A. M., 136 Liberty, New York, 
Ford Kadio & Mica Corp., 113 Bleecker, New 
frost, Inc., Herbert H., 1142 W. Beardsley, 
F. & H. Radio Laboratories, Fargo, N. VD. 
Gardiner & Hepburn, Inc., 611 Widener 
phia, Pa. 
General Instrument Corp., 225 Varick, 
General Kadio Co., 3U State. 
General Transformer Corp., 
General Winding Co., 
Gen-Win. see General Winding Co. 
Ger-Alt Radio Laboratories, 859 Flatbush Ave., 
lyn, N.Y. _(Adapter.) 
Glastor. See Daven Co. 
Glopar Corp., Niagara Falls, N. Y. 
Glo-Dia'. See Wireless Kadio Coty. 
Gray & Danielson Mig. Co., 260 ist, San Francisco, 
Halidorsen Co., 4745 N. Western Ave., Chicago, IIL. 
Hamilton-Sangamo Corp. 
Hammariund Mtg. Co., 424 W. 33rd, New York, N. x 
Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 
Harmonik. See Karas Elec. Co. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (TRF Kits.) 
Hedgehog ‘Transformer. See Premier Elec. Co. 
Heinemann Elec. Co., Trenton, N. J. 
Held-Tite, Hi-ohm, Hi- -pot. See Carter Radio Co. 


l7th, New York 


N. Y. 
York, N. ¥. 
Elkhart, Ind 


Bidg., Philade)- 
New York, N. Y 
Cambridge, Mass. 


910 W. Jackson Bilvd., 


Chicago 
214 Fulton, New York, N. Y 


Brook- 


Cal. 


Hi-Q Kit. See Hammarlund. 
Hum-Dinger. See Clarostat Mfg. Co. 
Hy-Wat. See Electro Motive Kngineering Corp 


Igrad [entaiene & Mfg. Co., 4322 Rochester 


Lake Ave., 
Intra-Dyne. See Gray & Danielson Co. 
International Resistance Co., 2006 Chestnut, Philadelphia, Pa 
Isograd, Isoleak. See Pilot Radio & Tube Corp. 
J-M-P. Mfg. Co., 3326 Fond du Lac Ave., Milwaukee, Wis 
Karas Elec. Co., 4040 N. Rockwell, Chicago, III. 
Kelford. See American Specialty Co. 
Kenyon Transformer Co., 122 Cypress Ave., New York, N. ¥ 


Kilograd. See Pilot Radio & Tube Corp. 
Kroblack. See Mountford, C. E. 
Kuprox. See Kodel Radio Curp. 


Langbein-Kaufman Radio Co., 


62 Franklin, New Haven, Conn 
Lavite. 


See Aerovox Wireles Corp. 


Lautz Mfg. Co, 245 N. J. BR. R. Ave., Newark, N. J 
(Radio Resistance). 

Leakandenser. See Daven Co. 

Lekeless. See Benjamin Elec. Mfg. Co. 

Lemnis. See General Winding Co. 


L. M. C. See Lautz Mfg. Co. 

Loftin-White. See Hammarlund Mfg. Co. 

Loless. See Wireless Radio Corp. 

Lynch, Arthur H., 1775 Broadway, New York, N. Y 

Marco. See Martin-Copeland Co. 

Martin-Copeland Co., 101 Sabin, Providence, BR. I. 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. Y¥ 
(Tone Filter.) 

Meggit. See Cole Mfg. Corp. 

Melco-Supreme. See De Jur-Amsco Corp. 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaleak. See Dubilier Condenser Corp. 

Metralign. See General Instrument Corp. 

Micadon Condenser. See Dubilier Condenser Corp. 

Micamold Radio Corp., 1087 Flushing Ave., Brooklyn, N.Y. 
(Amplifier Kit.) 

Mica-Static. See Dubilier Condenser Corp. 

Micon Condenser. See Dubilier Condenser Cerp 

Microeondenser. See Sterling Mfg. Co. 

Micrograd. See Pilot Radio & Tube Corp. 

Micrometric. See Karas Elec. Co. 

Microstat. See Premier Elee. Co. 

Midline. See Hammarlund Mfg. Co. 

Modern Electric Mfg. Co., Toledo, O. 


Mountford, C. E., 30 Sullivan, New York, N. Y. 

Muter Co., Leslie F., 8440 S. Chicago Ave., Chicago, 
Ill. (Amplifier Kits.) 

National Co., 61 Sherman St., Malden, Mass. 

Neutro-Grad. See Pilot Radio & Tube Corp. 

New York Coil Co., Mount Clare, Pa. 

Nutmeg. See Hart & Hegeman Mfg. Co. 

Ohio Carbon Co., 8215 Almira Ave., Cleveland, O. 

Ohmite Mfg. Ce., 642 N. Albany Ave., Chicago, Il 
(Resistance. ) 

One Way. See Carter Radio Co. 

Orthometrie. See Karas Elec. Co. 

Orthophone. See De Jur-Amsco Corp ¥ 

Pacent Electric Co., 91 7th Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 

Panatrol See Wireless Radio Corp. 

Yonkers 


Perry ~ Resistor Corp., 280 New Main St., 
N 


Phasatrol. See Electrad, Inc. 


Philmore Mfg. Co., 106 7th Ave., New Yerk, N. Y 


Piander. See De Jur-Amsco Corp. 

Pierce Airo. See United Scientific Laboratories. bs 
Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 
Pilotran. See Pilot Radio & Tube Corp. 

Potter Mfg. Co., North Chicago, Ill. 

Polymet Mfg. Corp., 829 E. 134th St., New York, N. Y¥ 
Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 


Powrad, Inc., 121 Ingraham, Brooklyn, N. Y 

Precision Coil Co., 122 Greenwich, New York, N. Y. 
Precise Mfg. Corn., 254 Mill. Rochester, N. Y. 
Premier Elec. Co., 3800 Ravenswood Ave., 


Chicago, TD 
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from fibre 


tubing as a base 


well make 
anything! 


Electrical manufacturers who thought “‘it 
couldn't be done’ found out that there is no 


such thing as “‘impossible’’ at BRANDYWINE. 


If that part needed finds its beginning in fibre 
tubing, we will make it in any shape—and 
every part shall be of uniform high quality and 
accuracy. 


We also ship BRANDYWINE FIBRE TUBING 
in standard mill lengths, cut-to-length pieces or ’ 
machined and _ formed-to-order parts and 1402 Walnut St. 


pieces. WILMINGTON, DEL. 





BRANDYWINE FIBRE 
PRODUCTS COMPANY 


<== =f 








| Where the finest kK [ ) K A S C T 
moulding traditions K L, - IH 
are created... PLASTIC MOULDING HEADQUARTERS 


Electrical Manufacturers of widely varied moulding needs have found 
\ Moulding Headquarters their safe confidant in particularly exacting situa- 
tions. Not only have we been able to create new traditions of workman- 
ship, but we have consistently turned out the most intricate castings 
without disturbing our plant routine. Get in touch with Moulding Head- 
quarters for quotations. 











THE KURZ-KASCH Co. 
Dayton, Ohio 


Moulders of Plastics 





The reputation of Kurz-Kasch mould- 
ing has been established by the un- 
flagging zeal of our organization for 
the finest results. The best ma- 
terials, equipment and facilities are 

able, as well as ideal working 
conditions. 
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RADIO CIRCUIT COMPONENTS—Continued 

rrotectoraid. See Alden Mig. Uo. 

Pyrohm. See Aerovox Wireless Corp. 

Co., 50 Franklin, New York, N. Y. 

Radio Appliance Corp., Springfield, Mase. 

Radio Condenser Co., Thorn & Copewood, Camden, N. J. 

Radio Engrg. Laboratories, 100 Wilbur Ave., Long Island 
City, N. Y. (Short Wave Kit) 

Rudioloc Switch. See Cutler-Hammer Mfg. Co. 

Radio Receptor Co., 106 7th Ave.. New York. 

Radiostat. See Allen-Bradley Co. 

Raola. See Modern Elec. Mfg. Uo. 

Rauland-Lyric. See All American Mohawk Corp. 

Receptrad. See Radio Receptor Co. 

Reesonator. See F. & H. Radio Laboratories. 

Regal. See American Specialty Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, O. 

Remler. See Gray & Danielson Vo. 

Resistaformer. See Aerovox Wireless Corp. 

Resistograd. See Pilot Radio & Tube Corp. 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. aerte Selling 
Agent), Hatheway & Co., 16 Hudson, New York, N. f. 

Roberts Condenser. See Hammarlund Mfg. Co. 

Robertson-Davis Co., 412 Orleans, Chicago, Ill. 

Samson Elec. Co., Canton, Mass. (TRF Kits.) 

Scovill Mfg. Co.,, Cenn. 

Senior. See All American Mohawk Corp. 

Sensory. See Heinemann Electric Co. 

Sevison Magneto Engr. Co., 397 Phillips, Tolede, O 

Shallcross Mfg. Co., 700 Parker Ave., Collingdale, 

Sickles Co., F. W., 130 Union, Springfield, Mass. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Silver-Marshall, Inc., 6401 W. 65th St., 
plifier Kits.) 

Silvertone. See Radio Receptor Co. 

8. L. 8S. See Wireless Radio Corp. 

8. L. T. see General Instrument Corp. 

Somersolo. See DeForest Radio Co. 

Splitmeter. See Premier Electric Ce. e 

Sprague Specialties Co., Dept. M., Quincy, Mass. 

Standard Transformer Co., Warren, 

Sta-Put. See Martin-Copelund Co. 

Sterling Mfe. Co.. 2831 Prospect Ave., 

Stromberg-Carlson Tel. Mfg. Co., 
Rochester, N. Y. 

Submariner. See J-M-P Mfg. Co. 

Super Multiformer. See Precise Mfg. Corp. 

Supertran Transformer. See Ford Radio & Mica Co. 

Symphony See Modern Elec. Mfg. Co. 

Syncrodenser. See Precise Mfg. Corp. 

Telemonic Coil. See Condenser Corp. of America. 

Telos Coil. See Condenser Corp. of America. 

Thomas Engineering & Mfg. Co., 616 S. Michigan 
Chicago, Ill 

Thompson-Levering Co., 351 N. 57th, Philadelphia, Pa. 

Thordarson Elec. Mfg. Co., Huron & Kingsbury Sts., Chicago 

Tobe Deutschman Co., Canton, Mass. 

Tone Centrol. See Sprague Specialties Co. 

Tornid. See All American Mohawk Corp. 

Transcontinental Coil Co., 5 Kirk Place, Newark, N. J 

Transcript-Clapp Kit. See Samson Electric Uo. 

Truphonic Amplification. See Alden Mfg. Co. 

Tunadapta. See Lynch, Arthur H. 

Tuway. See Carter Radio Co. 

Twin-aud. See Peerless Radio Co. 

Twin-Eight Transformers. See Bodine Electric Co. 

Two-Ten & Two-Eleven. See Silver-Marshall. 

Ultra Vario. See Bruno Radio Corp. 

Univernier Condenser. See Auburn Button Werks 

Universal Electro Chemical Corp., 30 W. 15th, New York 

Universa) Winding Ce., Boston, 

vane Appliances, Inc., 634 Lexington Ave., Rochester, 

2. 

Variall Condenser. See Muter Co. 

Volta. See Universal Electro Chemical Corp. 

Volumgrad. See Pilot Radio & Tube Corp. 

Walbert Radio Corp., 1000 Fullerton Ave., Chicago, IIL 

Waterbury Button & Moulding Co., Waterbury, Conn. 

Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklys. 
N. Y 


Wireless Specialty Apparatus Co. (J. P.), Boston, Mass 
RADIO HARDWARE. See Radio Mountings. 


RADIO MOUNTINGS 
Coil Mountings, Coil Sliders and Rods, Switches, Detectors, 
Detector and Grid Leak Mountings, Panel Brackets, Specia) 
Radio Hardware & Trimmings, Metal Dials, Metal Panels 
etc. 

Aerovox Wireless Corp., 8@ ee, Brooklyn, N. Y 

Alden Mfg. Co., Brockton, Mass. 

American Emblem Co., Utica, N. Y. 

American Radio Hardware Co., 135 Grand, New York 

Bonza. See Haydon & Haydon. 

Carborundum Co., Niagara Falls, N. Y. 

Chapman Machine Co., Terryville, Conn. 

De Jur-Amsco Corp., 418 Broome, New York, N. Y. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Electrad, Inc., 173 Varick, New York, N. Y. 

Etched Products Corp., 90 Tenth, Long Island City, N. Y 
(Metal Panels.) 

Eureka. See Morse Co “rank W 

General Etching & Mfg. Co., 3072 West Grand Ave., 
cago, Ill. (Metal Panels & Escutcheons.) 

Globe Technolian Corp., Reading, Mass. 

Glodial. See Wireless Radie Corp. 

Hart & Hegeman Mfg. Co., Hartford, Conn. 

Haydon & Haydon, 167 Chambers, New York, N. Y 

Master Engineering Co., 122 S. Michigan Ave., Chicago, JIl. 

Morse Co., W., 291 Congress, Boston, Mass. 

Muter Co., Leslie F., 8440 8S. Chicago Ave., Chicago. 

Na-Ald. See Alden Mfg. Co. 

Union Insulating Co., 296 Broadway; New York, N. Y. 

Waddell Mfg. Co., Grand Rapids, Mich. 

Wireless Radio Corp., Varick Ave. & Harrison Pl., 

Yaxley Mfg. Co.. 9 S. Clinton, Chicago, Ill. 

RADIO PANEL ENGRAVING. See Engraving, Radio Panel 


RADIO RECEIVER PARTS 
Rheostats, Sockets, Plugs, Jacks. 
Acme Filec. & Mfg. Co., 1652 Rockwell, Cleveland, Ohio. 

Alden Mfg. Co., Springfield, Mass. 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Amacostat. See American Apparatus Co. 

American Apparatus Co., Richmond, Ind. 

American Specialty Mfg. Co., 165 Holland Ave., Bridgeport 
Conn. 

Automotive Equipment Co., 317 Halsey, Newark, N. J 

B. M. S._ See Brooklyn Metal Stamping Corp. 


Pa. 


Chicago. (Am- 


Cleveland, O. 


1060 University Ave., 


Ave., 


(Detector. ) 


Chi- 


Brooklyn. 


Beaver me Co., 625 N. Third, Newark, N. J. (Multiple 
Plugs.) 

Benjamin Elec. Mfg. Co., Des Plaines, Iil. 

Brach Mfg. Corp., L. S., 120 Sussex Ave., Newark. N. J 

Brooklyn Metal Stamping Corp., 718 Atlantic Ave., Brooklyn 

Cabelug. See Jones. Howard B 

Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. (Also 


Socket Adapters.) 
Central Radio Laboratories. 14 Keefe Ave., Milwaukee 
Centralab. See Central Radio a. 
Clarosat Mfg. Co., 285 N. Sixth, rooklyn, N. Y. 
Cle-Ra-Tone. See Benjamin Elec. Miz Co. 
D. A. Radio Co., 30 Hollister, Buffalo. N. Y 
De Jur-Amsco Corp.. 418 Broome. New York, N. Y. 
De Veau. See Stanley & Patterson 


Electrical Manufacturing 


Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich. 

Duostat. See De Jur-Amsco Corp. 

E-Z. See Polymet Mfg. Corp. 

by Mfg. Co., H. H., 4710 Stenton Ave., Pyptetstenta, Pa. 

Electrad, Ine., 173 Varick, New York, N. 

Electrical Products Mfg. Co., Providence, R. 7 

—— Plug. See Brooklyn Metal Stamping Corp. 
Herbert H., 1142 W. Beardsley, Hiknart, ind 

a. see Frost, Herbert H. 

General Instrument Corp., 225 Varick, New York, N. Y¥ 

General Kadio Co., 30 State, Cambridge, Mass. 

Gray & Danielson Mfg. Co., 260 First, San Franciseo, Cal. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 

Hartford, Conn. 

Heinemann Elec. Co., Trenton, N. J. 

imp. See Carter Radio Co. 

Jones, Howard B., 2300 Wabansia, 

Kilosner Radio Corp., 023 E. 178th, New York, 

Martin-Copeland Co., 101 Sabin, Providence, K. 1. 

Micrograd. Sce Pilot Radio & Tube Corp. 

Modu-Plug. See Central Radio Lab. 

Morse Co., ank 29 , Beston, Mass. 

Muter Co., Leslie F., 8440 S. Chicago Ave., Chicago. 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co. 

Pacent Elec. Uo., 91 Seventh Ave., New York, N. ¥ 

Pan-Tab Jack. See Frost, Herbert H. 

Philmore Mfg. Co., 106 Seventh Ave., New York, N. ¥ 


Chicago. (Multiple os) 


Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 
Polymet Mfg. Corp., 829 EB. 134th St., New York, N.Y. 
Premier Elec. Co., 3800 Ravenswood Ave., Chicago, Ill. 
Reco Mfg. Co., 23 W. Third, Cincinnati, Univ 
Robertson-Davis Co., 361 W. Superior, Chicago, Il. 
Royalty. See Electrad, inc. 

Samson Elec. Co., Canton, Mass. 

Socostat. See D. A. Kadio Co. 


Stanley & Patterson, 150 Varick, New York, N. Y. 
Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio 
Tubestat. See Muter Co. 


Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn 
Yaxley Mfg. Co., 9 8. Clinton, Chicago, Ill. 

RADIO RECTIFIER TUBES 

Armstrong Electric Co., 187 Sylvan Ave., Newark, N. J. 
Arcturus Radio Tube Co., 260 Sherman Ave., Newark, N. J 
Cable Radio Tube Corp., 80 N. Ninth, Brooklyn, N. Y. 
Ceco Mfg. Co., 1200 Eddy, Providence, R._ 1. 


Conneway Elec. Laboratories, 406 Jefferson, Hoboken, N. J 
Cunningham, Ine., E. T., 370 Seventh Ave., New York, N. ¥ 
Daven Co., 158 ‘Summit, Newark, N. J. 
ae ae Co., Franklin St. & Central 

City, N. 
Diamond Electric Co., Newark, N. 
Diamond Vacuum Products Co., 4053 — Ave., Chicago 
Eveready Raytheon. See National Carbon Co 


Ave., Jersey 


— Seal Electrical Co. of Ohio, Inc., 250 Park Ave., New 

ork, N. 

Hygrade Lamp Co., Salem, Mass. 

— nego Laboratories, 280 Park Ave., Weehaw- 
en, N. 

Ken-Rad Tube & Lamp Corp., Owensboro, Ky. 

La Salle Radio Corp., Div. of Matchless Elec. Co., 1500 
N. Ogden Ave., Chicago, Ill. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 

National Carbon Co., New York, N. Y. 

National Radio Mfg. Co., 1020 S. Central Park Ave.. 
Chicago, Ill 

Neptron. See Hygrade Lamp Co. 


Northern Mfg. Co., 367 Ogden, Newark, N. J. 
Paramount Mfg. Co., 79 Orange, Newark, N. J. 
a Electric Co., 4901 Hudson Blvd., North Bergen, 


Radio-Victor Corp. of America, 233 Broadway, New York. 
Specialty Appliance Co., 6611 Euclid Ave., Cleveland, Ohio 
Sylvania Products Co., Emporium, Pa. 

Televocal Corp., 588 Twelfth, West New York, N. J 
es sae & Elec. Corp., 500 Chancellor Ave.. Irvington 


RADIO TRANSFORMERS. See Radie Cireuit Components 

anes TUBE BASE BRANDERS. See Engraving Radio 
”anel. 

RADIO TUBE BASES. See Radio Molded Parts 

RADIO TUBE BULBS (Unfinished). See Bulbs, Glass 


RADIO TUBE PARTS 
Filament Hooks, Screens, Bolts & Nuts & Special Stamp- 


ings. 
Inc., Hillside, N. J. 


Juno Fasteners, 
RADIO WIRING HARNESS 


Special wiring cable and harness assemblies for radio 
battery connections, radio tube adapter harness for eon- 
verting battery operated receivers to A.C. operation; 
Socket Adapters for Power Tubes; Loud Speaker Exten- 
sion Cords—This heading also includes auto ignition 
assemblies. 

Afco. See American Fabrice Co. 

Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo. 

Alden Mfg. Co., Brockton, Mass. — 

Alpbus. See Alpha _— Supply Co 

Alpha Radio Supply Co., 520 Broadway, New York, N. Y 

Alpstrand. See Alpha Radio Supply Co. 

American Braiding Co., Holyoke, Mass. 

Belden Mfg. Co., 2310B 8. Western Ave., Chicago, Ml. 

Birnbach Radio Co., 254 W. Slst * New York, N. Y¥ 


Cornish Wire 
Corwico. See 
Crescent Braid Co., z. 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 
De Lure, 50 W. Houston, New York, ‘= 

Diamond Braiding Mills, Chicago Heights, Til. 


Echo. See Cornish Wire Co. 

Enterprise Mfg. Co., Third & Dauphin Sts, Philadelphia. 
Pa. (Adapters). 

Frost, Inc., Herbert H., 1142 W. Beardsley, Elkhart, Ind 
( Adapters.) 

Hatfield Rubber Wks., Inc., Hillside, N. J. 

Lusterized. See American Braiding Co. 

Manhattan Insulated Wire Co., itt W. 60th Bt., New York. 

Power, Inc., Harold J., Medford Hillside, Mass. (Adapters) 

Radio Receptor Co., 106 Seventh Ave., New York. 
(Adapters. ) 

Riga. See Birnbach Radio Co. 

Sterling — Co., Prospect Ave., Cleveland, Ohio. 
( Adapters 

Wilkens Mtg. Co., 52 Orawaupun St., White Plains. N. Y 
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RADIUM POWDER AND PAINT 
Radium Dial Co., 3332 Forbes, Pittsburgh, Pa. 
Undark. See United States Radium Corp. 5 
United States Radium Corp., 535 Pearl, New York, N. Y. : 





RANGE SWITCHES, Rotary Snap. See Switches, Snap, 
Heavy Duty. 
RAWHIDE GEARS. See Gears & Pinions, Rawhide. 


READING LAMP BASES. See Bases, Reading Lamp. 





REAMERS, Pipe. See Stocks, Dies and Reamers. 

RECEPTACLES, Lamp. See Sockets and Receptacles. 

RECEPTACLES, Plug, Heavy Duty ay 
Battery Charging ............ .. Bee B 
Mieor BOB ccccccccsccccccececs see F 
WOMING § occccccccccccccccccce -.- See 
Machine Tool ........ cccccccc cee W 
Watertight, Marine, SR kcccecs see M 
Car Trailer Connection............ See C 
Extension ......... eeccccccccccee See E 

A. B. C. See Mfg. Co. 

Adam Electric Co., Krank, St. Louis, Mo. F .. .. .. .. es 


Adapti Co., 2996 E. 7znd, Cleveland, O.. F .. .. «1 ws os 


Anderson Mfg. Co., Albert & J. M., 

289 A, Boston, Mass.........sssese0- - BWMCE 
Appleton Elec. Co., 1703 Wellington ave., 

Chhfenge, Ub. ccccccccccccccs eee -M. 
Arktite. See Crouse-Hinds Co. 

Arnessen Electric Co., 13 Weus, Bene Wee oc in oe Bs 
Arrow Electric Div. of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn... F BW..... 
Auth LKlectrical Specialty Co., 422 E. 

Ss Se Ss Bhs, Esiknensscccsee oe 06 oss ._ Ez 
Benjamin Blec. Mfg. Co., Des Plaines, mw oe WE oc 6s 
~ Elec. Co., Bridgeport, Conn. (Alse 
Campbell. See Steel City Elec. Co. 

Cannon Elec. Development Co., 420 West 

Ave., 33, Los Angeles, Cal.......... a 

Cc. E. M. Co. See Conn. Elec. Mfg. Co. 

C. H. See Cutler-Hammer Mfg. Co. 

Cee 2 me. OF, Bee, He Qicccesicé ce ts Bos ee 
Conduletto. See Crouse-Hinds Co. 

Connecticut Elec. Mfg. Co., Bridgeport, 

sake ots 44ca de adehenceaneeensan P ae 00 ce 00 os 
Cory & Son, Chas., 183° Vartek, Now Week .. .. 2. Moe oe 
Crouse-Hinds Co., Syracuse N. Y...... oe @ OS 60 00 
Cutler-Hammer, Inc., 1288 - Paul 

Ave., Milwaukee, Wis. aeuaeGan EP se se se 0% We 
Electric Service Supplies *Co., “"TTth *& 

Cambria Sts., Philadelphia, | ote se ce ee 
Elwell Parker Elec. Co., 4222 St. Clair 

Ave., N. E., Cleveland, O.......... .. Dien d ae ee 
Fielding. See Staniey & Patterson. 

Fountain’s. See Jenkins Mfg. Co. 
Fullman Mfg. Co., Latrobe, Pa. ...... iP ak ae ee xe 
Fuliman. See Steel City Elec. Co. 
General Elec. Co., Merchandise Dept., 
hy, GMs. nd<0ceacebbadscenes ao B. 
Gleason & Co.,, J. L., 241 —_ 
Boston, Mass. ...... . Sa weleeree ae 


H. & HW. See Hart & Hegeman, Div. "of , 
Arrow-Hart & Hegeman Elec. Co. 
Hart & Hegeman, Div. of Arrow-Hart & 


Hegeman Elec. Co., Hartford, Conn... BW. { 
Hessei Co., W. F., 76 Greenwich, New 

My Ms Rekadensesesdesteaeckskenas «e- a6 wM.. cE 
Aubbeli, Inc., Harvey, Bridgeport, Conn. 

CRD CO ROMP eiéucescscceedssee 6 BW. - 
Indestructible. See Kliegl Bros. Universal. 


Jenkins Mfg. Co., Bloomfleld, N. J...........+- B 
Klieg] Bros. Untversal Elec. Stage Light- 


ing Co., 321 W. 50th, New York, N. Y. F B WM 
Latrobe. See Fullman Mfg. Co. 
Lexington Electric _ Products ~. 12 

Chapel, Newark, ced Sadeees Hb 6 00 a0 KOS 
Loeffeinolz & Cu., Milwaukee, Wis.... 1... 2. € 
Major Equipment Co., 4603 Fullerton 

Bn GROMER, Tilsccccccccvoacnceces 06 ee se M. 
Neco. See Novelty Elec. Co. 
NePage McKenny Co., Seven Front, 

DUNNER, § (WEE  cavccccscecccccccesce wy -:6 . 
Novelty Elec. Co., Tenth - Cherry Sts., 

Philadelphia, Pa. gene vee @ bs 
Ohio Elec. & Controller Co., *'5903 “Maurice 

Ave., Cleveland, MDa se sasctesceccoe 06. 0 w é6 ae 
Ostrander anon Works, W. R., 911 Atlantic Ave., ‘Breek- 
Preset. See Walker Bros. Co. 
Pyle National Co., 1334 N. Kostner Ave., 

Chicago, R  SOUSESEERCRSC ESTO HREERES 0 06.0 WMCE 
Quadrangle Mfg. Co., 32 S. ents 

Chicago, Tl. (Combinati 


bracket and convenience outlet.) . 
_ N. er ‘Ave. 


Russell & Stoll "Co., 53° Rose, “New York F BW M . oo B 
Square D. Co., Detroit, Mich.. oo We oes 
Stanley & Patterson, 150 Varick, “New| 

BO, Wes Rocsvsccedonchsssaestseves a6 ss ee wen 
Steel City Elec. Co., Pittsburgh, Pa.. F ........ 3B 
Thomas & Betts Co., 15 tone Place, New 





w alker Bros . “he E. 


Westinghouse Elec. & Mfg. 
PUREE, Bie necrcccccecccececsse 
Yale. See Electric Products Co. 
RECORDERS, Elapsed Time. See Indicators, 
REDUCERS, Socket. See Socket Reducers. 
REFLECTOR LENSES. See Lenses. 


REFLECTORS, Porcelain Enameled, Steel 
ABolite Reflector Co., 7500 Sherman Ave., Cleveland, 0. 
Benjamin Elec. Mfg. Co, Des Plaines, Til. 

Cello, Ine., 96 Prince, New York, N. Y. 

Dunlap Co., John, Carnegie, Pa. 
Durex. See Wheeler Reflector Co. 
Federal Electric Co., 8700 S. State, Chicago, Il. 
Goodlites. See Goodrich Elec. Co. 

Goodrich Elec. Co., 1650 Ogden Ave., Chicago, Il 
Isolux. See Wheeler Reflector Co. 

Ivanhoe Division of Miller Co., Cleveland. 

Jumbo. See Quadrangle Mfg. Co. 

Marbelite Art Products Co., 140 N. Robey, Chicago, Ill. 
Monk, H. E., 18 Warren, New York, N. Y. 

Multi Elecl. Mfg. Co., 210 “mn Ave., Chicago, NL 
Oamed. See Overbaugh & ye 

Overbaugh & Ayers, 411 8. Clinton, Chicago, Il. 

Para Steel. See Wheeler Reflector Co. 
Perfection. See Tindall & White. 
Philadelphia Elec’] & Mfg. Co., 1228 N. 31st, Philadelpuia 
Quad. See Quadrangle Mfg. Co. 

Quadrangle Mfg. Co., 32 S. Peoria, Chicago, III. 
Richardson Reflector Co. 16 Hudson, New York, N. Y. 
Sturdor. See Benjamin Elec. Mfg. Co. 

Tindall & White, 33 W. 60th, New York, N. Y. 


Operatien. 
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NIHANE 


Laminated Bakelite 


AY 


give your 
product the 
permanent 
protection 
it deserves 


o- ne - 
E have made BRAWLEY FELT 
Brawley Felt Feet FEET a quality product for 
paibe ——— — electrical manufacturers who want 
machine or mood : : 
screws @id nails, PeTmanent protection for their prod- * 
Look for the ucts. The most exhaustive tests 
name stamped on have proved them practically inde- 
every piece. structible. 
BRAWLEY FELT FEET are made 
with nails, wood screws or machine 
screws. Look for the name on each 
one; it is a guarantee of genuine- 
ness. 


We carry large stocks, and can fill 
orders for standard goods immed- 
iately. We are always glad to help 


with special problems. 
—_————o 


Punching Quality 























2+ Bw Bae ae Ss 
279 20th Street, Brooklyn, N. Y. | 


nO 


High Dielectric Strength 


OW 


Glassine 
Paper 


| We have manufactured and supplied 
| glassine paper fo> insulating to the 
Electrical Trade for 25 years. 


Low Water Absorption 


> 


Low Surface Leakage 





Made in various thicknesses 
.00065” and up 


+ .00005” F | y 
Sheets and perfect rolls U N | O 0 M | 
1 , ew 


VY." wide and up 
+ 1/64” 


On: sein lian ili se THROUGHOUT 


paper in stock so that we can make 


immediate shipment when required. | mme diate D 4 | iver y 


Hartford City Paper Co. 


Main Office and Mills at 
HARTFORD CITY, IND. CORPORATION OAKS + PENNA 





Eastern Office Midwestern Office NEW YORK CHICAGO CLEVELAND 
1001 Woolworth Bldg. 618 Ist Nat’l Bank Bldg. 


New York City, N. Y. Chicago, Iil. Sheets «= Rods « Tubes = Fabricated Parts 
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REFLECTORS, Porcelain Enameled, 

Vaporlux. See Wheeler KweNecur Cv. 

Westinghouse Elec. & Mfg. Co., South Bend, Ind. 

Wheeler Keflector Co., 275 Congress, Boston, Mass 

REFRIGERANTS. See Chemicals, Refrigeration. 

R®FRIGERAT|ON CHEMICALS. See Chemicals. 
eration. 


REFRIGERATOR CABINETS 
Airtite. See Rhinelander Kefrigerator Co. 
Mlaska Refrigerator Co., Muskegon, Mich. 
american Keirigerator Corp., Peru, ind. 
Arlington Kefrigerator Co., Arlington, Vt. 
Athermos. See Gurney Refrigerator Co 
Balawin Refrigerator Co., Burlington, Vt. 
Banta Kefrigerator Co., Clearfield, Pa. 
Belding-Hall ElectrICE Corp., Belding, Mich 
Benjamin Elec. Mfg. Co., Des Plaines, Ill 
Bohn Kefrigera:or Co., St. Paul, Minn. 
Cavalier. see Tennessee Furniture Co. 
Challenge Kefrigerator Co., Grand Haven, Mich. 
Champion Refrigerator Co., 206 Lexington Ave., 
Crystal Kefrigeratur Co., Fremont, Neb. 


Steel—Continued 


Refris 


New Yorn 


Crysteel. See Benjamin Elec. Mfg. Co. 
Dry-Air. See Baldwin Refrigerator Co. 
Dry-Cold. See Hill & Co. 


Eddy & Sons Co., D., 336 Adams, Boston, Mass. 
Erie Art Metal Co. & Erie Metal Furniture Co., Erie, Pa 
General Necessities Corp., General Necessities Bldg., De- 
troit, Mich. 
Gibson Refrigerator Co., Greenville, Mich. 
Gloekler Co., Bernard, 1627 Penn Ave., Pittsburgh, Pa. 
Gurney Refrigerator Co., Fond du Lac, Wis. 
Harder Refrigerator Corp., Cobleskill, N. Y. 
Haskelite Mfg. Co., 120 S. La Salle, Chicago, Ill 
(Knockdown. ) 
Philadelphia, Ps 


Heintz Mfg. Co., Front & Olney Aves., 

Heinz & Munschauer, Superior and Randall, Buffalo, N. Y 

Herrick Refrigerator Co., 1805 River, Waterloo, Iowa. 

Hibbard Cabinets, Inc., 6504 Euclid Ave., Cleveland, O 

Hill & Co., C. V., 360 Pennington Ave., Trenton, N. J 

Holderle Bros., Inc., 339 Exchange, Rochester, N. Y 

Howe Scale Co., Rutland. Vt. 

Jewett Refrigerator Co., Buffalo, N. Y. 

Kingston. See Lorillard Refrigerator Co. 

Kleen Kold. See Harder Refrigerator Corp. 

Knox Products Co., Fourth & Greenhill Ave., 
ton, Del. 

Knox. See Erie Art Metal Co. 

Leonard Refrigerator Co., Div. 
Rapids, Mich. 

Liver & Co., C. B., Omaha, Neb. 

Loeber Co., Henry G., 151 E. 126th, New York, N. Y 
(Ice Cream Cabinet.) 

Lorillard Refrigerator Co., 


Wilming- 


of Kelvinator Corp., Grand 


44 Cooper Square, New Yors 


Louisville Refrigerator Corp., 4460 Louisville Ave., Louis 
ville, 

Louisville Tin & Stove Co., Louisville, Ky 

Mace & Co., L. H., 55 E. 150th, New York, N. Y 

Maine Mfg. Co., Nashua, N. H 

McCray Refrigerator Sales Corp., 2864 Lake St., Kendall- 


ville, Ind 
Mowatt Refrigerator Co., 25 Oak Grove, San Francisco, Cal 
Omaha Fixture & Supply Co., llth and Douglas, Omane 
Oreole. See Ottenheimer Bros. 
Ottenheimer Bros., Baltimore, Md. 
Plymetl. See Haskelite Mfg. Co. 
Reol. See Ottenheimer Bros. 


Reolite. See Ottenheimer Bros. 
Rex Mfg. Co., Connersville, Ind. 
Rexdale. See Rex Mfg. 


Co. 
Rhinelander Refrigerator Co., Rhinelander, Wis 
Sanitary Refrigerator Co., Fond du Lac, Wis. 
Schmidt Co., C., John and Livingston, Cincinnati, O 
Seeger Refrigerator Co., St. Paul, Minn. 
Sherer-Gillett Co., 601 W. Washington, Chicago, I! 
Steeprest. See Heintz Mfg. Co. 
Success Mfg. Co., Gloucester, Mass 
Tennessee Furniture Co., Chattanooga, 
Vogt. See General Necessities Corp. 
Ward Refrigerator Co., 6901 S. Alameda, Los Angeles, Ca) 
White Mountain. See Maine Mfg. Co. 
White Seal. See Louisville Refrigerator Co. 


REFRIGERATOR CONDENSER UNITS. See 
Units, Kefrigerator. 
REFRIGERATOR FITTINGS 


Commonwealth Brass Corp., 5781 Commonwealth Ave., De 
troit, Mich. 


REGULATORS, Temperature 


Tenn. 


Condenser 


American Radiator Co., 1807 Elmwood Ave., Buffalo, N. Y 
(Mercury Switch Type.) 
American Teletherm Co., 1017 Summit, Toledo, O. 


Jelliff Ave., Newark, N. J 
1706 Race, Philadelphia, Pa 


American Thermostat Co., 226 

Automatic Electric Heater Co., 
(Furnace. ) 

Automatic Reclosing Circuit Breaker Co., Columbus, O. 

Basel Mfg. Co., 911 Mulberry, Kansas City, Mo. 

Boston Machine Wks. Co., 7 Willow, Lynn, Mass. 

Brown. See Electric Automatic Appliance Co. 

Brown Instrument Co., Wayne & Windrim, 

Ceaco. See Coob Electric Appliance Co 

Cobb Electric Appliance Co., 100 Massachusetts Ave., Boston 

Cook Elec. Co., 2700 Southport Ave., Chicago, Ill. 

Davis & Daggett Co., 238 Dwight, Springfield, Mass. 

D. & T. Manufacturing Co., 3001 La Salle. St. Louis, Mo 

Electric Automatic Appliance Co., Denver, Col. 

Engelhart, Chas., 90 Chestnut, Newark, N. J. 

4750 Sheridan Rd 


Philadelphia 


Fabrice Thermostatic Control Co., 

Chicago. Ill. 
Gifford Heat Control Systems, 1 Broadway, New_ York 
Gold Car Htg. & Ltg. Co., 220 36th, Brooklyn, N. Y. 
Hart Mfg. Co., Hartford, Conn. 


Hermansen Elecl. Co., 505 W. 41st, New York, N. Y. 

Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 

Jewell Mfg. Co., Auburn, N. Y. 

Johnson Service Co., 149 Michigan, Milwaukee, Wis. 

Lockswitch. See Time-O-Stat Controls Co. 

Majestic Electric Appliance Co., San Francisco, Cal 

Marvel. See American Thermostat Wo 

Mercoid Corp., 564 W. Adams, Chicago, TIIl. 
Switch.) 

Minneapolis-Honeywell 


(Mercury 


Regulator Co., 2753 Fourth Ave., 


Minneapolis, Minn 
Penn Electric Switch Co., Des Moines, Iowa 
Penn Heat Control Corp., 1207 Race, Philadelphia, Pa 
Powers Regulator Co., 2720 Greenview Ave., Chicago, Ill 
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SCREW MACHINE PRODUCTS 
AND SPRINGS 


for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 





Electrical Manufacturing 





Screw 
Machine 
Products 


UP TO 2X in. 
DIAMETER 


ee 
#S 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 





Protectostat. See 
lator to 
Quick Freeze. See 


Minneapolis-Honeywell Reflector 


Penn Electric Switch Co. 


Regu- 


Ranco. ee Automatic Reclosing Circuit Breaker Co. 
Savutim« Wevices, Inc., 88 Manhattan, Rochester, N. Y 
Simplex ‘leat Regulator, 2938 Pillsbury Ave., Minneapolis 
Snapon see Vagliabue Mfg. Co. 
Souder-' urnsoy Co., Tamaqua, Pa. 
Sure «:"e See Boston Machine Wks 
Tagiiauue Mfg. Co., J., 18 33rd, Brooklyn, N. Y. 
Time-O-Stat cCentrols Co., Cramblet Engineering Div., 286 
Milwaukee Ave., Milwaukee, Wis. 
Trent Co., Harold E., 439 N. 12th, Philadelphia, Pa. 
Webster Elec. Co., Racine, Wis. 
White Mfg. Co., 2362 University Ave., St. Paul, Minn 
Wilcolatoe: ‘0., Newark, N. 
Wiison-Macelir Co.. 383 Concord Ave., New York, N. Y 
REGULATORS, Voltage 
Ward-Leonard Electric Co., Mount Vernon, N. Y. 
xotor. See Ward-Leonard Electric Co. 
RELAYS 
(See also Circuit Breakers and Thermostats.) 
amerions Instrument Co., 774 Girard, N. W., Washing 
ton, D. C. 
Automatic Switch Co 154 Grand, New York, N. Y 
Benjamin Elec. Mfg. Cc., Des Plaines, Ill 
Burke Controller Co., 369 Lexington Ave., New York. N 1 


Vunco. See Struthers Dunn, Inc. 
General Electric Co., Schenectady, N. Y 
Leach Relay Co., 69% Mission, San Francisco, Cal. 
toller-Smith Co., 239 Broadway, New York, N. 
Signal Engineering & Mfg. Co., 146 W 
Struthers Dunn, Ine., 1135 Race, Philadelphia, Pa. 
Wilcolator Co., Newark, N. J. 
KEMOTE CONTROL SWITCHES. 
Contrel. 
REMOVERS, Coil 
Ewing Mfg. Company, Middleport, Ohio. 
RESISTANCE 
Boxes. See Instruments, 
Coil Cores. See Cores, 


Laboratory Standard 
Resistance. 


Test Sets. See Instruments. 
Units, Radio. See Radio Circuit Components. 
Units. See Units, Rods Grids. 
Wire. See Wire Bare. 
RESISTORS 


Lautz Mfg. Co., 245 N. J. R.R. Ave., 
Ohmite Mfg. Co., 636 N. Albany Ave., 
RESISTORS. See Units, Rods & Grids. 
RESURFACERS, Commutator. See Stones, 
Tools, Commutator Truing. 
REVOLUTION COUNTERS. 
RHEOSTATS, 
Motor-Controlling. See Controllers, also 
Radio. See Radio Receiver Parts. 
Sewing Machine. See Controllers. 


RHEOSTATS 


Battery Charging 
Stage Dimming 
Meter Testing 
POE HL. .xsesarpnnbdetensas ccerddahee 
Motion Pictures (Projector “Lamp ) 
Motor Starting, Field and Speed Regulating. 

FB 


Allen-Bradley Co., 
Biddle, James G., 1211 Arch, Philadelphia .... .. 
Brach Mfg. Corp., L. 8., Newark, N. J. 

(Radio Battery Control.).............. B 
Bradleystat. See Allen-Bradley Co. 
Columbia Electric Mfg. Co., 1292 E. 

52nd, Cleveland, O. ee elt. Wie we 
Controlite See Ward Leonard Elec. Co 
Crown Rheostat & Supply Co., 1908 May- 

pole Ave., 
Cutler-Hammer, Inc.. 

Ave., Milwaukee, Wis. .......... FBD 
Economic Rheostat’ Switch Co., 3551 N. 

Sth, Philadelphia, Pa....cccscsccees F 
Electric Controller & Mfg. Co., 2700 E. 


Newark, N. 
Chicago, Ill. 


See Tachometers. 


Bheestats 





1288 St. Paul 


ez 
m 
< 


skcrcoe 


494 Reed, Milwaukee ......... 


14th, New Yore 


J 


79th, Cleveland, Gun.ccccccccccccccscce WD oe oe oe os 


Electric Products Co., 

Rd., Cleveland, 0O.. 
General Electric Co., 
Hanson-Van , cae Co., Mata- 


wan. N. 
Holzmuller, C. J. 

cisco, Cal. oink ae 
Klieg] sros. Universal Elec. Stage’ Light- ” 

ing Co., 321 W. 50th, New York, N. Y..... D 
Knoeller Elec. Co., De Pere, $s be 
National Elee. Controller Co., 

venswood Ave., Chicago.............. FBD 
Optimus. See Hanson-Van Winkle-Mun-* 

ning Co. 
Robertson, Leo F., 

New York, N. Y 
Rubicon Co., 29 W. 

CE. pe0ecaungnaseeen 
Schaefer Bros. Co., 
Simplicity 
Union Elec. 

Milwaukee, 
Tniversal 


1725 oe 





See Cutler-Hammer Mfg. Co. 
Mfg. Co., 934 Juneau Ave., 
ML. tetk mann selene Sas = 
See Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elec. Co 
Ward Leonard Elec. Co., 31 South, Mt. 
Vernon, N. Y. F 
Watton. See Electric Products Co. 
Westinghouse Elee. & Mfg. Co., East 
Treen “Ee: 6 cctu cus oowews 
RINGS Seal. See Packing. 


RIVETS 


American Brass Co., 


Waterbury, Conn. 
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Schenectady, MOD oc. 


1059 W. llth, Chieago |. BL. 1. 1! 


See Switches. Remo- 


Commutator, also 


ere 


oe) errr ee 9D dso 


L 


o Bes 
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Blake & 
Conn 

Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Kivet & Specialty Co., 1830 5. 54tn, Chicago, Dl. 

Hassall, Inc., John, 402 Oakland, Brooklyn, a. a 

Hungerford Brass & Copper Co., Div. of The Chase Brag 
Companies, Inc., 88 Lafayette, New York, N. Y. 

Manufacturers Belt Hook Co., 1315 W. Congress, Chicago, Il. 

Nelson Rivet Co., Taunton, Mass. 

Stimpson Co., Edwin B., 70 Franklin Ave., Brooklyn, N. Y. 

Thomson Mfg. Co., Judson L., Waltham, Mass. 

Tubular Rivet & Stud Co., 87 Lincoln, Bosten, Mass. 

Waterbury Brass Goods Co., Waterbury, Conn. 

Wrignt & Corson Mfg. Co.. Bridgeport, Cenn. 

RODS, Resistance. See Units, Rods and Grids. 

ROLLER BEARINGS. See Bearings, Ball and Roller. 

ROLLS, Coil Flattening 

Columbia Machine Tool Works & Malleable Iron Co., Atlantie 
Ave. and Chestnut St., Brooklyn, N. ‘ 

RUBBER BELTS. See Belts. Rubber. 

RUBBER, Hard 
Hard Kubber, Ebonite, Vulcanite. 

Aetna Rubver Co., 815 E. i¥th, Cleveland, O 

American Hard Rubber Co., 11 Mercer, New York, NY. 

Connecticut Hard Rubber Co., West Haven, Conn. 

Goodrich Rubber Co., B. F.. Akron, O 

Luzerne Rubber Co., Muirhead, near Dewey, Trenton, N. J 

Mahoganite. See American Hard Rubber Co. 

New York Hard Rubber Turning Co., 212 Centre, New York. 

Panelyte Corp., Trenton, N. 

«adiolite. See Superior Hard Rubber Co. 

stokes Kubber Co., Trenton, N. J. 

Superior Hard Rubber Co., Butler, N. J. 

United States Rubber Co., 1790 Broadway, New York, N. Y. 

Vulcanized Rubber Co., 251 4th Ave. New York, N. Y. 

Vulco Panels. See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 
Gooarich Rubber Co., B. F., Akron, O. 
Manhattan Rubber Mfg. Co., Passaic, N. J. 
Kepublic Rubber Co., Youngstown, O. 

Sun Rubber Co., Barberton, O 
Toycraft Rubber Co., Dept. W., 
RUBBER, SEMI-HARD. 


RUBBER, Sponge 

Sun Rubber Co., Barberton, O 

Toycraft Rubber Co., Dept. W., Ashland, O. 

MUBBER TAPE. See Tape, Rubber and peas 
kURBER TUBING. See Tubing, Rubbe 

RUSt PROOFING. See Plating & Finishing. 

SAL AMMONIAC. See Chemicals, Battery. 

SALTS, Battery. See Chemicals, Battery 

SATURATING TANKS. See Wire Manufacturing Machines 
SCREW SHELLS, Socket. See Shells, Screw Socket. 


SCREW DRIVING MACHINES 
Vim Electric Tool Co., 149 Broadway, New York, N. Y. 


SCREW MACHINE PRODUCTS 

Aluminum Co. of America, 2444 Oliver Bidg.. Pittsburgh, Pa 

American Metal Wks., 4865 Stanton Ave., Philadelphia, Pa. 

Barnes Co., Wallace. Bristol, Conn. 

Blake & Johnson Co., 1497 Thomaston Ave., 
Conn. 

Briageport Brass Co., 774 E. Main, Bridgeport, Conn. 

Brighton Screw & Mfg. Co., 1456 Harrison Ave., Cin- 
cinnati, O. 

Chapman Machine Co., Terryville, Conn. 

Chase Brass & Copper Co., Waterbury, Conn. 

«olonial-Premier Co., 225 W. Ohio, Chicago, Il. 

Continental-Diamond Fibre Co. a Pa. 

Eureka Tool & Machine Co., Newarg, N. 

Faries Mfg. Co., Decatur, 111. 

Hanson, Einar B., 17 Hermon, Worcester, 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

{ndianapolis Screw Products Co., 621 N. Noble, Indianapolis, 

Interstate Products Corp., 29 Commercial, a J. 

Linden & Co., 891 Broad, Providence, R. 

Meisel Press Mfg. Co., 944 Dorchester Ave.. Boston, Mass 

Olsen Mfg. Co., 56 Commercial, Worcester, ‘Mass. 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Til. 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Steiner & Co., 297 Washington, Newark, N. J. 

Thomaston Mfg. Co., Thomaston, Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Cap (Cut Thread) 

Bristol Co., Waterbury, Conn. 

Hartford Machine Screw Co., Hartford, Cenn. 

SCREWS, Drive 

Parker-Kalon Corp., 190 Varick, New York, 

SCREWS, Machine 

Blake & Johnson Co., 1497 
Conn. 

Chicago Nut Mfg. Co., 2513 Cullerton, Chicago, III. 

Clark Metal Products, Inc., 490 Hancock Ave., 
pert, Conn. 

Eleo Tool & Screw Corp., Rockford, IIL 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

New England Screw Co., Dept. A, 44 Farnsworth, Boston. 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Il. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Strong, Carlisle & Hammond, 1392 W. Thirc, Cleveland, 0 

SCREWS, Machine (Cut Thread) 

American Screw Co., Providence, R. I. 


SECOHMMETERS. See Instruments, Laboratery Standard 
SEGMENTS. See Discs, 4rmature. 


SEPARATORS, Storage Battery 

Baltimore Battery Separator Co., Baltimore, Md. 
Campbell Elec. Co., Kansas City, Mo. 

Carlile & Doughty, 2530 N. Broad, Philadelphia, Pa. 
Chattanooga Battery Box Co., Chattanooga, Tenn. 


Johnson Co., 1497 Thomaston Ave., Waterville, 


Ashland, O 
See Rubber Mechanical Geods. 


Waterville, 


Mass. 


Conn. 


N. ¥. 


Thomaston Ave., 


Bridge- 


Certified See Ermet Products Co. 

Ermet Products Co., Sherman Drive & 16th, Indianapolis. 
Ind. (Wood.) 

Estes & Sons, E. B., 25 Vanderbilt Ave., New York. 
(Wood. ) 

Indianapolis Box & Separator Co., 1450 E. 19th St., 


Indianapolis, Ind. (Wood.) 
Indianapolis Mfg. Co., Indianapolis, Ind. 
Inseco. See Indianapolis Box & Separator Co. 
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SCREW MACHINE PRODUCTS 


in Brass or Steel 


Send us your specifications for 
an estimate 
LINDEN & COMPANY 
891 Broad St., 
Providence, R. I. 





Waterville, 


a Alb 
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rville, 
, 
Brass 
ar" MICAB D 
i. Y. I 
| MICA ) f O 
sia ee ee INSULATION 
We carry the largest 
. stock of imported Faulty commutator insulation is the caus¢ 
. ee ee the err: of a large percentage of motor and genet 
N. J from which y our ’ “Ih tht] ; af 
York orders can be filled tor fat _— with the iach salable greats: 
promptly—stamped to sands of dollars annually in interrupted 
any pattern and in production. 
_ . any desired quantity. is 
For this reason leading manufacturers i1 
EUGENE all lines of industry are vitaliv concerns 
al » matter of insulatio 
MUNSELL & CO. ibout the matter of insulation 
ods. ; shen 200 Varick St., New York For 30 years Micabond has been know: 
: ; Se ee vee er for its uniform dependable qualitvy—its hig! 
S $ di-electric strength-—its resistance to heat 
 Oeap and its reliability under the most severe 
chines — conditions. 
Se 4 ies » the standard mic: 
r. INDIA, AFRICAN, SO. AMERICAN Micabond has become the standard mica 
' nsiuiz ¢ S se INS Tt , a 4 ) 
in. Pe AMBER DOMESTIC In: ulation and 1 use means the elimination 
ieee of insulation failure and consequent shut- 
erville, ' 
downs and losses. 
yonn. 
, Cin 
Write jor f deta 
or send you hecificat 
for samples and r 








oe | CHICAGO MICA CO. 
a. ] 345 CAMPBELL STREET 
VALPARAISO. ~~ INDIANA 


The Beacon 


Brtaee- guiding you straight to 
si porcelain satisfaction 






“The Standard 
Mica Insulation 


for 30 Years” 





a Porcelain buying is not a gamble or a matter 
; of guess work if you specify or insist 


upon geting STAR Quality. Star 





jtandard Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 
. Let STAR Quality 
guide you 
anapolis 
w York 
9th St., 
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Electrical Manufacturing 


SEPARATORS, Storage Battery—Continued 


Link @& Hemrick, inc., 555 W. 

Red Band 

Stewart Mfg. Cuv., 
(Wood 

Wick Lumber Co., KR., 

SHADES 
Aluminum 
Asbestos 
Bam boo 


Wm. E., 14th 


539 W. 


See Shades, Metallic 
See Shades, Fabric 
See Shades, Fabric 
Brass See Shades, Metallic 
Cast Metal See Shades and 
Copper See Shades Metallic 
CTretonne See Shades, Fabrice 
Leaded See Shades and Domes 
Leather. See Shades, Fabric. 
Linen. See Shades, Fabric. 
Mica. See Shaues, Maca 
Molded. See Molded Insulation. 
Mosaic See Shades and Domes 
Paper. See Shades, Fabric 
Parchment. See Shades, Fabric 
Silk. See Shades, Fabric. 


5znd, 
See Indianapolis Mfg. Co 


52nd, New York. (W 


New York, N. Y 
& Elm, Flint, Mich. 


ood. 


Domes 


Stamped Metal. See Shades, Metallic; alse Shades and 
Domes 
Steel. See Shades, Metallic. 
Tin. See Shades, Metallic 
Zinc. See Shades, Metallic. 
SHADES, Fabric 
Asbestos Cretonne, Leather, Linen, Paper, Silk, Bamboo 
Parchment 
Acme Lamp Shade Co., 630 West Jackson Bivd., Chicago 
(Silk.) 


Adelphi Lamp Shade Co., 242 Fifth 
Admiration Lamp Shade Co., 


160 Madison Ave., 


Ave., New York. (Silk.) 
New York, 


Y. (Silk.) 
Andrews Co., C. M., 32 E. 30th, New York, N. Y. (Silk.) 
Art Lamp Shade Studios, 316 Fifth Ave., New York, N. Y. 
Audrey Art Shade Studios, 105 Thatford am, ee 
Bleck & Co., L. D., 37 E. 18th St., New York, Y 
Borghese. See Hall, Chas. 
Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk) 
Eastern Art Shop, 14 W. 19th, New York. (Parchment.) 


Foss Parchment Shade Studio, 1338 


(Parchment. ) 


E. 12th, Oakland, Cal 


Foslite. See Fess Parchment Shade Studio. 

Frostelene. See Art Lamp Shade Studios. 

Gibson Art Ce., 223 W. Fourth, Cincinnati, Ohio. (Paper.) 

Hall, Chas., 3 E. 40th, New York, N. Y. (Paper Parchment.) 

Hanson Co., Paul, 15 E. 26th, New York, N. Y. (Chintz.) 

Harris Mfg. Co., 122 University Place, ‘New York, N. Y. 
(Parchment. ) 

Herco Art Mfg. Co., Meriden, Conn 

Hoft Studio, 46 W. 2lst, New York, N. Y. (Parchment.) 


a Elec. Lamp Shade Mfg. Co., 


Y. (Parchment.) 


7 E. 17th, New York, 


Kapa Shell. See Wardwell, E. H. 

Kerwin. See Hall, Chas. 

Kno-Glair. See Hamilton, M. E. 

Lamb Bros. & Greene Corp., Napannee, Ind. (Silk.) 

Lurrite. See John H. St. John. 

Maxwell-Ray Co., Milwaukee, Wis. (Siik.) 

Monarch Lamp & Shade Co., 210 N. Second, Philadelphia, 
Pa. (Silk.) 

Morimura Bros., 58 W. 23rd, New York. (Bamboo, Silk, 
Cretonne. ) 

Parchment Novelty Co., 87 E. 10th, New York, N. Y. 
(Parchment. ) 

Patent Lamp Shade Co., 1361 Frankford Ave., Philadelphia. 


Peerless Lamp Shade Mfg. Co., 114 E. 25th, "N.Y. (Silk. 
R. D. Electric Co., Fort Wayne, Ind. (Linen and Silk.} 
Reuter, Wm., 32 W. 34th, New York, N. Y. (Silk.) 


Rindsberger Mfg. Corp., 18 E. 


24th, Chicago, Ill. 


Rosita Studio, 10 W. 28th, New York, N. Y. (Parchment 
and Leatherette.) 

Sanderson’s Art Co., Milwaukee, Wis. (Parchment.) 

Springel & Son, A., 26 8S. 3rd, Philadelphia, Pa. 

St. John, John H., 1298 Atlantic Ave., Brooklyn, N. Y. 
(Silk. ) 


Straus-Hohenstein Co., 133 W. 21st, 


Superior Lamp Shade Manufacturers, 


York, N. Y. (Silk.) 
Tombs Studios, Wm. H., 172 
N. J. (Parchment Paper.) 
‘Trio Mfg. Co., 610 N. 
‘roy Art Studio, 624 2d 
Vtility Shade Co., Tenafly, 
Vogue Lamp * Shade Co., 

Parchment. 
VYolkman & Co., 3223 W. Lake, 
Wardwel:. E. H., 11 E. 36th, 


SHADES AND DOMES 


Ave., 


N. J. 
130 W. 


New 


Pennsylvania Ave., 


American, Philadelphia, Pa. 
Troy, N. Y. 


New York. (Silk.) 
72 Madison Ave., New 


Newark, 
(Silk. ) 


17th, New York, N. Y 


Chicago, Il. 


York, N. Y. 


Le: ded, Mosaic or Figured, Stamped or Cast Metal 
Art Shade Co., 224 N. Desplaines, Chicago, Ill 
Badanes Mfg. Co., 62 Greene, New York, N. Y. 


Bayley & Sons, 105 Vanderveer, 
Mutual Sunset Lamp Co., 21 E. Ho 
Western Art Glass Shade Works, 1 


SHADES, FACTORY WINDOW. See Window Shades, 
Factory. 
SHADES, Metallic 
Tin, Aluminum, Brass. Copper. Zinc, Steel. 
A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole selling agent, 
Harry Pickhardt, 129 W. 15th, New York, N. Y.) 
Durex. See Wheeler Reflector Co. 


Faries Mfg. Co., Decatur, Ill. 
Copper.) 
Frink Co., Inc., 
(Aluminum, Brass, 
Hubbell, Inc., Harvey, 
Steel, Tin.) 
Miller Co., Meriden, 
Monk, H. E., 
Brass, Copper, Zinc & Steel). 
Oamco. See Overbaugh & Ayres Mf 
Overbaugh & Ayres Mfg. Co., 411 
Richardson Reflector Co., 
Western Reflector Co., 1221 W 
Wheeler Reflector Co., 275 Congre 


SHADES, Mica 

Hirsch Mica Co., 1087 
Huse-Liberty Mica Co., 
Kant-Krack 
Mica Insulator Co., 
Storrs Mica Co., 
Tar Heel Mica Co., Plumtree, N. 
Tarmilite. See Tar Heel Mica Co. 
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Zinc, Iron, St 
Bridgeport, 


Conn. 


Flushing Av 


200 Varick, 





Fair Haven Marble & 


Marbleized Slate Co. 


Fair Haven 
Vermont 





(Brass, 
369 Lexington Ave., 


Conn. 


18 Warren, New York, 


11 Park Place, N 


Brooklyn, N. Y. 
uston, New York, N. Y 
01 Turk, San Francisco. 


Aluminum, 
New York, N. Y 
eel.) 

(Aluminum, Brass 
ee 


g. Co. 
S. Clinton 


(Tin, 


(Tin. ) 


88, Beston, Muss 


e., Brooklyn, N. Y. 


73 Lone Wharf, Boston, Mass. 
See Huse Liberty Mica Co. 


New York, N. Y 
ew York, N. Y. 
Cc 


SLATE 
GOODS 


Tin, 


Aluminum, 


Chicago, Ill. 
16 Hudson, New York, N. Y. 
Madison. Chicago 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Blectrical 


Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 


Oo ffice, Portland, Maine 








Shaft. 
See Tubing, Flexible Metallic. 


SHEARS, Insulation 

Electric —* Supplies Co., 
delphia, Pa. 

SHEET STEEL CABINETS. 


SHELLS, Screw Socket 

Chase brass & Copper Co., Waterbury, Conn. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, III. 
Patton-MacGuyer Co., Providence, RK. 1. 

Risdon Mtg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Torrington Mfg. Co., 70 Franklin, Torrington, Conn. 


SHAFT COUPLINGS. See Couplings, 
SHAFTS, Flexible. 


17th & Cambria Sts., Phiis 


See Cabinets, Sheet Stee: 


Waterbury Brass Goods Corp., Waterbury, Conn. 
Waterbury Button & Moulding Co., Waterbury, Conn. 
(Miniature. ) 
een. instruments. See Instruments, Laboratory Stano 
SIGN FLASHERS. See Flashers, Sign. 
SIGN LETTER LENSES. See Lenses. 
SILICA 
Ottawa Silica Co., Ottawa, Ill. ‘Flint Shot.” 
SILK, Cloth Insulated. See Cloth & Paper. 
Shades. See Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, etc. 


SILVER, Metal 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Handy & Harman, 57 William, New York, N. Y 
Wilco. See Wilson Co., H. A. 

Newark, N. J. 


and Wire 


Wilson Co., H. A., 97 Chestnut, 
SILVER SOLDER. See Solder, Silver. 
SINE wave OSCILLATORS. See Instruments, Laborators 


SIGN ELECTRODES, Gas. 

SKINNERS WIRE. See Scrapers. 

SLABS, Switehboard. See Asbestos Slabs; 
Insulation, Slate; Soapstone. 


SLATE 

For Switchboard Slabs and. Barriers. 
Davis Slate & Mfg. Co., 618 E. 40th, Chicago, III. 
Electrical Specialties Corp., 50 Pearl, Boston, Mass. 
Fair Haven Marble & Marbleized Slate Co., Fair Haven, V1 
Penrhyn Slate Co., Hydeville, Vt. 
Portland-Monson Slate Co., Portland, Me. 
Strectural Slate Co., Pen Argyl, Pa. 
SLEEVE-BEARINGS. See Bearings 
SLEEVING, Cotton. See Tape, Co 
SLOTTING FILES. See Files. Commutator Slotting. 


SLOTTING MACHINES and TOOLS, Commu 
tator 
(Mica Undercutters). 
Allen Electric & Equipment Co., Kalamazoo, Michigan 
Binghamton Flexible Shaft Co., Binghamten, N. Y. 
Burton & Rogers Co., 857 Boylston, Boston, 
Electric Service Supplies Co., 17th & Cambria 
delphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Hobart Bros. Co., Troy, Ohio. 


See Electrodes for Gas Signs. 


also Melded 


and Bushings 


Mass. 
Sts.. Phils 


Huilhorst Micro Tool Co., 3240 E. Monroe, Toledo, O 

— Commutator Dresser Co., 1039 Park Ave., Sycamore, 
IL. 

Imperial. See Martindale Elec. Co. 


Martindale Electric Co., 1262 W. Fourth, Cleveland, Ohlo. 
Onan, David W., 43 Royalstone Ave., Minneapolis, Minn 
Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio 
Simplex. See Weidenhoff, Joseph. 

South Bend Lathe Works, 425 E. Madison, South Bend, Ind. 
Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago. 11) 
White Dental Mfg. Co., S. S., 152 W. 42nd, New York 


SNAP SWITCHES. See Switches. Snap 


SOAPSTONE 

For Switchboard Slabe and Barriers 
Alberene Stone Co., 153 W. 23rd, New York, N. Y. 
Kirchberger & Co., Inc., 1425 37th, Brooklyn, N. J. 
Lin-Stun. See Westinghouse. 
Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 
SOCKET LININGS. See Linings, Socket 
SOCKET SHELLS. See Shells, Screw Socket. 
SOCKETS, Flashing. See Flashers, Sign. 


SOCKET Chain Attachments 
Chain Links, Chain- Adjusters, Acorns, 
Insulated Chain Splicers. 

Abbott. See Harvey Hubbell, Inc. 

Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. . 

Benjamin Elec. Mfg. Co., Des Plaines, II. 

Bryant Electric Co., Bridgeport, Conn. 

Duplex. See Warner Bros. Co. 

Wade, John E., 104 Point, Providence, R. I. 

Easylite. See Rittenhouse Co., A. E. 

Economy. See Harvey Hubbell, Inc. 

Flory, Wm. E., 38 W. 32nd, New York, N. Y. 
Pull Chains.) 

Gripper. See Wittenberg Bros. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (Metal Pull Tassel.) 

Hubbell, Inc., Harvey, Bridgeport, Conn. 
Metal Pull Tassels.) 

Paiste. See Hart & Hegeman Mfg. Co. 

Pass & Seymour, Inc., Solvay Sta., Syracuse, 
ae Tassel.) 

& 8. See Pass * Seymour, Inc. 
Sicupniiens Co., A. E., Hoastre Falls, N. Y. (Sole Selling 
Agent, Hatheway a Co., 16 Hudson, New York, N. Y.) 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Royal. See Sears, Henry D. 

Scovil Mfg. Co., Waterbury, Conn. 
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Extensions, 


Links, Insulators. 


(Decorative 


(Links and Acorns. 


N. Y. (Pull 


(Acorn. ) 






Vol. 4, No. 


Sears, Henry D., 50 Boylston, Boston, Mass 

Waterbury Brass Goods Co., Waterbury, Conn. (Acorns.) 
Wever. See Sears, Henry VD. 

Wittenberg Bros., 60 Shipman, Newark, N. J. Links. Insu- 


SOCKET REDUCERS 
Arrow Elec. Div. of Arrow-Hart & Hegeman Elec Co., 


Hartford, Conn. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 
Uyn-del-lite. See Sears, Henry D. 
Eagle Electric Mfg. Co., 79 Hall, New York, N. Y. 


riwetric Cu., 94 Allyn, Hartford, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 

Hart & Hegaman Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. 

Morse Co., Frank W., 291 Congress, Boston, Mass. 

Pass & Seymour, Solvay Sta., Syracuse, N. Y. 

Propp Co., M., 524 Broadway, New York, N. Y. 

Kodaie Mfg. Co., 200 Hudson, New York, N. Y. 

Sears, Henry D., 80 Boylston, Boston, Mass. 

SOCKETS, Radio. See Radie Receiver Parts. 


SOCKETS AND RECEPTACLES, Lamp 
Bases other than Standard (or Medium) are indicated 


as follows: Mogul, M; Candelabra (or Miniature), C. 
BAD ‘sncvoccecvcsetsvcesces eocccccecee See K 
Composition ....... eetenee eebsses sence 
Metal Shell ...ccccccccccccccccses -...-Bee B 
Poreedaim cccccccccccccesecccccseccses See A 
Pull CRAM ccccccccccccccesceeseecese See P 
Push TREOUGN .ccccccccccccccccceccecs See T 
Sign Receptacles .........seeeseeseees See A 

A. B. C. See Leviton Mfg. Co. 


Aeme Elec. & Mfg. Co., 
Hamilton Ave., Trenton, N. J.......-+ «2 ee ee ++ A 
Ajax Elec. Specialty Co., 1926 
Chestnut, St. Louis, Mo............. w 
Alabax. See Arrow Elec. Co. 
Alcor Mfg. Co., 4605 W. Madison, 
COAMNGS, FEL, 0.ngncc0cnsss0cccecess a0 Cc 
Appleton Electric Co., 1730 —— 
Ave., Chicago, Ill... pe ee we ce ee we 
Armstrong & White, 9th’ and “Liberty” 
Ave., Pittaburgh, Pa..........+++. é0 ee on.e0 ce sa & 
Arrow Elec. Div. of Arrow-Hart & 
Hartford, Conn. M C K 


Hegeman Elec. Co., 7 2 
Arrogrip. See Arrow Elec. Co. 
A. & W._ See General Outdoor Adv. Co. 
Beaver Mfg. Co., 625 N. Third, New- 

GBH, NM. Jeccccccccccvcccseccssece PB 


Cc 
Best. See United States Elec. Mfg. ‘Corp. 
Bryant Elee. Co., Bridgepert......M C K T 
C-H. See Cutler-Hammer Mfg. Co. 
Circle F Mfg. Co., Trenton, N. J....M..K TPBA 
Circle T. See Trumbull Elec. Mfg. Co. 
Celt’s Patent Fire —_ Mfg. Co., 


Hartford, Conn. peeseceegece ce ce 56 ce 66 60 66 
*Co., —- .. 


" 
wo 
> 


Connecticut Elee. Mfg. 
Pett, COMM. ceccccccccs ee 
Creuse. Hinds Co., Syracuse, Hiss OW xs 
Cutler-Hammer, Inc., 1287 St. 
Paul Ave., Milwaukee, Wis.. rere os ee 
Durex. See Wheeler Reflector “Co.” 
Eagle Elec. Mfg. Co., 79 Hall, Brook- 
Keonomy Fuse & Mfg. Co., 2717 
Greenview Ave., Chicage, Ili.. ie ee eee ee ae 
Far-Go Elec. Mfg. Co., 368 Breome, 
or ee eee 
Federal Electric Co., 8700 8. State, 
Chicago, Ill. 
See Pass & Seymour. 
Flutelier. See Pass & Seymour. 
Inc., 369 Lexington Ave., 
ee 2 M 


Gaynor Elec. Co., Stratford, Conn.... .. .. «2 «20+ A 
General Elec. Co., Merchandise Dept., 

Bridgeport, Conn. 
Hart & Hegeman, Div. of Arrow-Hart 

& Hegeman Elec. Co., Hartford, 

GOR.  sovccssenccesccesecccecseces EBCceirrs &é 
Hoosick Falls Radio & Elec’l Parts 

Mfg. Co., Hoosick Falls, 
Horan Co., E. §S., 550 Monroe, 

stadt, N. J.. akon eee a 
Hubbell, sae, Harvey. ‘Bridgeport, ‘Conn. M CK TPB 
H. & H. See Hart & Hegeman. 
I-D-A. See Watson Mfg. Co., J. E. 
K-E Cleat Receptacle. See Kirkman. 
Kirkman Engineering Co., 1 Dominick, 


Carl- 


>> 


New York. (Cleat Receptacle.).... .. 1. .+ e+ ee ee oe 
Leader. See Leviton Mfg. Co. 
Leiser & Co., W. A., 1607 Gena, 

Philadel ia, Pa. aeihs Se ws be 06 oh oe 
Leviton Mfg. Co., 226 ‘Neweli, “Brook- 

WM, Wh. Fe secccccccscvcaccccocees BCGOE.. FP BSA 
Levolier. See McGill Mfg. Co. 
Liberty Bell. See Hart & Hegeman. 
Locat-A-Catch. See Connecticut. 
McGill Mfg. Co., Valparaiso, Ind............P BA 
Majestic Elec. Mfg. Co., 806 N. a. 

St. Louis. (Lamp Receptacle.) os hae an See @ 


Molded Socket Corp., Railroad, ie ona Ee eé ar eats 
Multi Elec’l Mfg. Co., 1840 - 14th, 

Chicago, Il. es ‘ pee et eee ae ee 
Multilok. See Circle F Mfg. “Co.” 
Newgard. See Multi Elec’l Mig. Co. 
New Wrinkle. See Bryant Elec. 
Noark. See Colt’s Patent Fire Arms. 
One 4 All. See Propp Co., M 
P. & 8S. See Pass Seymour. 

Pass & Seymour, Solvay Station, Syra- 
omse, NW. YF. .ccscccccccsccccs 

Paulding, John I., New a Mase. 

Perkins. See Bryant Elec. 

se Products, Inc. Findlay, revere ee 

M., a4 ‘Broadway, New 5 


eost 


wen 
ad 


eee, e eeeseseceocscoce 
Quick Catch. See Hubbell, Inc. 
Royal. See Sears, 


enry D. 
Ryan Appliance Co., 117 
. See Mol oc! 
Sears, Henry D., 80 Beylston, Bosten MC K TP BA 
Security. See Circle F Mfg. Co. 
Shurlock. See Pass & 8 our. 
Siemen Co., Bridgeport, eorrere ty et et 
Taplet Mfg. Co., 3709 Powelton Ave., 

hiladelphia, Pa. oeee eee ae ee te are 
Titan. See Bryant Elec. Co. 
Trumbull Elec. -_ Co., 


Electrical SLATE 


Send 


>> 





Large Stocks—Quick Deliveries. 
your Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 
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Acorns. ) ' 
 Insu- 
cc. Co., 
Y. 
tL, Conn. 
lee. Co, 
) 
ndicated 
> 
; 
| 
| 
| 
| 
} 
PB 1] 
| 
aoe || FLEXIBLE 
| 
PBA Akron Porcelain | 
| 
aan Well formed - - - Strong | 
= Accurate - - - Good appearance | 
BA : 
Reasonable Prices | 
\| FIBROC “BP” is 
PB , ] : . “4 
THE AKRON PORCELAIN CO. I} ble insulating material, 
Akron, Ohio | anything heretofore offered. 
A 3 
rmer e Mogador itor ( || a. ; 
\ In workability FIBROC “J 
.B.. : machining characteristics 
a fibre, yet with all the suy 
PBA - ‘i 
of Bakelite. 
PBA 
It punches extremely 
zs cold, and shears with h 
PBA None of the well known insulati1 
of FIBROC has been sacrifice 
strong both mechanically and « 
its moisture absorption is low. 
_ A HOMAS MADE porcelains not FIBROC “BP” | ee ee , - 
4 s narticulariv adanted 
PBA Oa UMC ee an s ; : 5 ATTIC “wr Ay adapted 
paralleled Rice UM CITC to high speed production and since it 1s 
: Deca fa 
PB accuracy that only skilled -craftsmen unnecessary to preheat the material for the 
accustomed to eee tien workmanship average punching large savings are ef 
can produce; and uniformity that is the fected for the quantity user. 
A ice mci MoM ere oe Mercure tesco 5 
eal A a dd 
The Pioneer's experience erate atiin) 
ica) offer the electrical manufacturer bal } rmantity 
PBA exceptional service in the development Specifications 
- BA NM oer USS Sn MMe mL 
. A | | Sid wae elt shape no matter how intricate. 
DTT ara) Invited 
os w 
¥ B A — = . 7 
The R. Thomas & Sons Co. 
LISBON, OHIO 
. A 
« & 
o & 
T 
FIBROC INSULATION COMPANY 
Y Licensed Bakelite Laminators Since 1922 
A e 
245 Lincoln Ave. 
Sen 
¥ VALPARAISO, INDIANA 
» Fil. 
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SOCKETS AND RECEPTACLES, =a as 
Union Insul. Co., Parkersburg, W. Va. .. 
United States Elec. Mfg. Corp., 222 W. 

See ee BON, Te Ressascéocess ic sc © ss BSW 
U. 8. Electric Co., 311 Chambers 8t., 
Trenton, N. J. 


eeeeee eecccccccs te ce ee oe oe oe & 


Walco. See Leiser & Co., W. A. 


Waterbury Button & Moulding Co., 

I: -- dcreptntbanindes os ° 
Watson Mfg. Co 5506 N. 

Fifth, Piiiadsiphia. - * (Concealed 

Fistere) 22.0000. saeenasesaecses ov be cess © OD 
Weber. See Sears, Henry D. 
Wheeler Reflector a . 275 Congress 

St., Boston, Mass..... Seneehebanas on, 6% oF es 
Wood Electric Co., *c. D., 565 Broad- 

way, New York. (Sign Receptacles.) .......... 
Woodwin. See Wood Elec. Ce. 


Wrinklet. See Bryant Elec. Co. 
SOLDER, Aluminum 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ll 


Aluminum Solder Corp. of America, 730 Fifth Ave, New 
York, N. Y. 

Lasher-Weeber Co., 261 Franklin, Boston, Mass 

Lenk Mfg. Co., 3v Merrimac, Boston, Mass. 

Piatt Bros. & Co., Waterbury, Conn. 

Solderlume. See Aluminum Solder Corp. of Ameria 

Supreme. See Lasher-Weeber Co 

Union Smelting & Kefining Co., Newark, N. J 

Usarco. See Union Smelting & Refining Co 

SOLDER, Bar and Wire 

Eagle See Hoyt Metal Co. 

Genuine A. See Hoyt Metal Co 

Hoyt Metal Co., St. Louis. Mo 

National Bearing Metal Corp., Div. More-Jones Brass & 


Metal Co., 4930 Manchester Ave., St. 
SOLDER, Self-Fluxing 


American Solder & Flux Co., 2910 N. 
Dutch- Boy See National Lead Co. 


Louis, Mo 


16th, Philadelphia. 


Gardiner Metal Co., 1366 W. Lake, Chicago, Tl 
Kester Solder Co., 4210 Wrightwood Ave., Chicago, II! 
Lenk Mfg. Co., 32 Merrimac, Boston, Mass. 


National Lead Co., 111 Broadway, New York, N. Y 
Silva-Wares, Inc., 134 W. 26th St., New York, N. Y. 
Solderall Co., 129 Sussex Ave., Newark, N. J. 

Tinol. See American Solder & Flux Co 


SOLDER, Silver 


Handy & Harman, 57 William, New York, N. Y. 

Wilson Co., H. A., Newark, N. J. 

SOLENOIDS. See Coils, Finished. 

SOLDERING 
Compounds. See Soldering Compounds. 

Irons See Soldering Irons. 
Machines. See Soldering Machines, Commutator 
Tools. See Torches and Furnaces 

SOLDERING COMPOUNDS 
Stick Paste, Flux Salts, Fluid. 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Lil 
(Soldering, Stick Paste, Salts, Liquid Oil, Welder, Alu 
minum Flux, Fountain Brushes.) 

American Solder & Flux Co., 2910 N. 16th, Philadelphia, }’a 


Flux, Paste, Salts 

Amco. See American Solder & Flux Co 

Anchor. See Garden City Laboratory. 

Benson Co., Alex R., Hudson, N. Y. 

Burnley Battery & Mfg. Co., 
Stick 

Brunner Chemieal Wks., 217 E. 3rd, 

Callahan & Co., Geo., 218 Front, 

Central Stamping Co., 206 
Paste and Salts 


(Salts and Paste.) 
North East, Pa. Paste and 


Cincinnati, O. 
New York. (Fluid.) 
Broadway, New York, N. Y 


Challenge See Highland Electro Chemical Co 
Conductalute. See Technical Products Co 
Crescent See McGill Mfg. Co 

Diamond. See Burnley Battery & Mfg. Ca. 
Dielectric Mfg. Co., St. Louis, Mo 

Dunton Co., M. W., Providence, R. I 


Dutch-Brand. See Van Cleef Bros. 

sureka. See Grasselli Chemical Co 

Fir Radio Cor} aver, New York, N. Y¥ 

Fluxite See M ynarch Products Co. 

Garden City Laboratory, 300 Ww Adams, Chicago, Ill 

General Elec. Co., Merchandise Dept., Bridgeport, Conn 
(Paste 

Grasselli Chemical Co., Guardian Bldg., Cleveland, O 

Highland Electro Chemical Mfg. Co., Connellsville, Pa 
(Paste, Stick, Salts.) 


Incomparable. See Reade Mfg. Co 


Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y¥ 


Luco. See Lukens Metal Co 

Lukens Metal Co., T. F., 1105 Fairmount Ave., Philadel 
phia, Pa 

McGill Mfg. Co., Valparaiso, Ind. Fluid 

Mitchell-Rand Mfg. Co., 19 Vesey New York. (Paste.) 

Monarch Products Co., Red Bank, N. J 

Neutral See Dielectric Mfg. Co. 

New-Idea. See Hartwig Co., Wm. J 

Nokorode See Dunton Co., M. W 


Oakwood See Weaver Specialty Co 








Paragon Insulating Co 5716 Euclid Ave., Cleveland, O 

Perfect See Firth Radio Corp 

Pfanstiehl Chemical Co., Waukegan Til Paste, Salts 
Sticks, Fluid. Oil, and Solid Sal Ammontiac 

Queens See Brunner Chemical Works 

Reade Mfg Co He sbol en Ave., Jersey City N J 
(Fluids, Salts r aste 

Redens. ‘See Reace Mfe. C% 

tedi-Letter See Ruhy Chemical Co 

Rodale Mfg. ¢ 00 Hu n, New York, N'Y Paste ) 

Rotax Mfg. (« 80 E. 133rd, New York, N. Y 

Ruby € al ©o.. Columbus, O 

Ruby FI! See Ru Chemical Co 

42 





‘or those who want the best 


Gy SOLDERING FLUID 










ey Non-poisonous, non-corrosive, eco- 
t= 1 nomical, quick acting. Shipped in 
Fz... tin A Mberal sample free. 
The 
Ruby Chemical 
Company 


Columbus, Ohio 


SPRINGS 






Coiled wire springs; 

special shapes from by Hunter 
brass, phosphor bronze 

chrome eee. ate HUNTER PRESSED 
hard drawn or oil tem- 

pered wire. Also Cad- STEEL CO. 
mium plated springs. Lansdale, Pa. 





Electrical Manufacturing 





THE PAINT-O-MISTER 


For Every Painting Job 
A Practical and Extremely Portable 
Spraying Machine. Complete at 539.50 
THE ATOMISTER CORP. 
21 Hamilton Street, Rahway, N. J. 


Salbrick. See American Solder & Flux Uo 

snarr & Co., Geo. W., 110 8S. Ninth, St. Louis, Mo. 
(Paste. ) 

Snowflake. See Grasselli Chemical Co 

Snowflake. See Highland Electro Chemical Co 

Solderine. See Central Stamping Co 


Solderite, Inc., 22 Green, Newark, N. J 


Speco. See Pfanstiehl Chemical Co. 
Standard. See Grasselli Chemical Co. 
Star. See McGill Mfg. Co. 


Superior. 
Technical 


See Highland Electro Chemical Co. 
Products Co., Pittsburgh, Pa. (Paste.) 
Tinol. See American Solder & Flux Uo. 

Van Cleef Bros., 7722 Woodlawn Ave., Chicago, Ill 
Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa 
Yager’s. See Benson Co., Alex. 

Yankee. See Leveridge, Inc., Chas. W 


SOLDERING IRONS 


Acme Elec. Heating Co., Dept. R, 1217 Washington, Boston 
Adroit. See Adrola Corp 

Adrola Corp., Port Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co. 
American Elecl. Heater Co., Detroit, Mich. 

B-bD See Bleadon-Dun Co. 

Beardsley & Wolcott Mfg. Co., Waterbury, Conn. 


Beckwith Machine Co., 402 N. Chestnut, Ravenna, 
Betsy Ross. See Centrai Flatiron Mfg. Co. 
Bleadon-Dun Co., 2300 Warren Ave., Chicago, III. 
Brach Mfg. Corp., L. S., Newark, N. 


Ohio 


Burnley Battery & Mfg. Co., North East, Pa. 

Central Flatiron Mfg. Co., Johnson City, N. Y. 

Chapman Machine Co., Terryville. Conn 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee 

Davis Specialty Works, East Gary, Ind. 

Dominion Elec’l Mfg. Co., 712 Ontario Ave., N., Min- 
neapolis 

Dover Mfg. Co., Dover, O 

Drake Elec. Wks 3943 Lincoln Ave., Chicago, Ill 

Ed 1 Klec. Appliance Co., 5618 W. Taylor, Chicago, Ill 

Electrahot Mfg. Co., 525 S. 4th, Minneapolis, Minn. 

Klectric Heat Control Co., 5902 Carnegie Ave., Cleveland 
(Transformer Soldering Outfit.) 

Electric Soldering Iron Co., Inc., 135 W. 17th, New York 

Electrical Products Mfg. Co., Providence, R. I 

enco. See Electrical Necessities Corp. 

Esico See Electric Soldering Iron Co. 

Everhot See Swartzbaugh Mfg. Co 

Ever- Ready See Gold Seal Elec. Co 

General Electric Co., Schenectady, N. Y 

Gold Seal Elecl. Co. of Ohio, Inc., 250 Park Ave., New 
York, N 5 

Home See Majestic Elec. Appliance Co 





Illinois Stamping & Mfg. Co.. 220 N. Jefferson, Chicago, Ill 
Industrial See Permway Mfg. Co 

Jiffy See Koch & Co., Paul W. 

Junior See Drake Elec. Wks 

King See Electric Heat Control Co 

Koch Co., Paul W., 23 S. Wells, Chicago. (Solder Dipper) 
Landers. Frary & Clark, New Britain, Conn. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America. 


Lucifer. See Jones Point Tool & Elec. Co. 

Majestic Electric Appliance Co., San Francisco, Cal 

Manning-Bowman & Co., Meriden, Conn. 

Mechanics. See Drake Elec. Wks. 

Moto-Ray Mfg. Co., 169 Massachusetts Ave., Boston, Mass 

National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, Ind. 

Northern Elec. Co., 2833 N. Western Ave., Chicago, Ill 

Queen Quality. See Watlow Elec. Mfg. Co 

Quick-Hot. See Moto-Ray Mfg. Co 

Radio See Drake Elec. Wks 

Kegular. See National Specialties Co. 

Reliance See Landers, Frary & Clark 


Samson Cutlery Co.. 8 Jones St.. Rochester, N. Y. 

Silver King. See Illinois Stamping & Mfg. Co 

Simplex Flux & Solder Co. of America, 1965 E. 66th, Cleve- 
land, O 


Superior Elec. Products Corp., 1300 S. 13th. St. Louis, Mo 
Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, O 
Torrid See Beardsley & Woleott Mfe. Co 


Trent. Harold E., 295 N Lawrence, Philadelphia, Pa. 


Varick Elec. Mfg. Co., 28 E. 21st St., New York, N. Y. 
Vulean Elec Heating Co., 225 Varick, New York, N. Y. 


Waage Elec. Co., 
Ward Mfg. ‘Co., 


5100 W. Ravenswood Ave., Chicago, II. 
937 Wellington Ave., Chicago, Ill. 


Watlow Elee. Mfg. Co.. 1320 N. 28rd, St. Louis, Mo. 
Wellmade Elec. Co., Torrington, Conn. 


SOLDERING MACHINES, Commutator 


(For production soldering of small commutators). 


Allatonce. See Chanman Electric Works. P. E 

Chapman Electric Works, P. E., 1820 Chouteau Ave., 8t 
Louis. Mo. . 

SOLENOIDS. See Coils 

a & REDUCERS, VARNISH. See Paint. Var 
nish acquer 

SPAGHETTI. See Tubing. Varnished Fabric. 

SPEED CHANGING UNITS. See Gears (Speed Changing 
Tinits) 

SPEED INDICATORS. See Tachometers 

SPOOLING MACHINES, WIRE. See Wire Manufacturing 
Machines 


a4 


Reades SOLDERING 


NON- CORROSIVE 


SOLDERING FLUXES FLUIDS, SALTS, PASTES 
Specialists in the manufacture 
of quality fluxes for 45 years. 
Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 
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SPRAYING OUTFITS 
Airmode. See Keliable Mfg. Co 
Airway. See Binks Spray Equip. Co. 
Atomister Corp., 21 Hamilton, Rahway, N. J. 
iavco. See Simons «aint Spray Brush Cv. 
Beach Air Brush Co., Willard C., Harrison, N. J. 
Binks Spray Equipment Co., 3120 Carroll Ave., Chicago, lil. 
we Vilbiss Mrg, Co., 3750 Detroit Ave., ‘oledo, Unio. 
Kclipse Air Brush Co., 79 Orange, Newark, N. J. 
tlectric Sprayit Co., 820 E. Colfax Ave., South Bend, Ini. 
ttureka Sprayers, Inc., 87-28 130th, Long Island City, N. Y. 
ideat Air Brush Mfg. Co., 203 Lafayette, New York, N. Y. 
trellogg Mfg. Co., 97 Humboldt, Rochester, N. Y. 
hoch Bros. Mfg. Co., 2339 Nelson, Chicago, Ill. 
K B. See Koch Bros. Mfg. Co. 
Metal Speciaities Mfg. Co., 338 N. 
Macleod Co., 2232 Bogen, Cincinnati, O. 
Paasche Air Brush Co., 1909 Diversey Parkway, Chicago, IIL 
Paint-O-Mister. See Atomister Corp. 
Pioneer Air Compressor Co., 243 Canal, N.. Y. 
resto. See Metal Specialties Mfg. Cv. 
Reliable Mfg. Co., Dwightway & Fourth St., Berkeley, Cal. 
simons Paint Spray Brush Co., 17 Maryland Ave., Day- 
ton, . 

Simplex Spray Equipment Co., 552 W. Lake, Chicago, Ill. 
Spray-All. See United States Air Compressor Co. 
oprayit. See flectric Sprayit Cov. 

Air Compressor Co., 5300 Howard Ave, 
2173 (N. 


ie Nate Pt ar Sa 


Kedzie Ave., Chicago, 


New York, 


United States 
Cleveland, O. 

Wold Air Brush Mfg. Co., 
Chicago, Lill. 

SrneaveERS, COIL & LOOP. 
Armature & Field Coil. 


SPRING MAKING MACHINES 
Sleeper & Hartley, Inc., Worcester, Mass 


SPRINGS 
Advance Spring & Wire Co., Carroll Ave. & Wood St., 
cago. 
Barnes Co., Wallace, Bristol, Conn. 
Karnes- Gibson-Kaymond, Inc., 6400 Miller Ave., Detroit, 
Mich. 
Cary Spring Works, Inc., 240 W. 29th St., New York, N. Y. 
Cieveland Wire Spring Co., Cleveland, O 
Cook Spring Co., Ann Arbor, Mich. 
Cuyahoga Spring Co.. Berea Rd., Cleveland, O. 
Dunbar Bros. Co., Bristol, Conn. 
Eureka Tinware Mfg. Co., 135 W. 20th, New York, N. Y. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Lee Spring Co., 34 Main, Brooklyn, N. Y. j 
Miller & Van Winkle, Inc., 18 Bridge, Brooklyn, N. Y. 
Hunter Pressed Steel Co., Landsdale, Pa. 
Newcomb Spring Corp., 234 40th, Brooklyn, N.. Z. 
Peck Spring Co., Plainville, Conn. 
Peterson Spring Co., 1660 Beard Ave., Detroit, Mich. 
Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 
Raymond Mfg. Co., Corry, Pa. 
Standard Spring and Manufacturing Ce., 236-42nd &t., 
Brooklyn, N. ‘ 
Steinen & Co.. 297 Washington, Newark, N. J 
Mich. 
Steel. 


California Ave., 


See Winding Machines, 


Chi- 


Young Industries, Inc., L. A., Detroit, 
STAMPED BOXES. See Cabinets, Sheet 


STAMPINGS, Fibre. See Fibre. 
Sheet Metal. See Fixture Fittings. 
Sheet Steel. See Stampings, Sheet Steel. 
Small. See Stampings, Small 


STAMPINGS, Sheet Steel 
Heavy Stamping and Drawing. 
Acklin Stamping Co., 1925 Nebraska, Toledo, O 
American Stamping Co., 978 E. 64th. Cleveland, O 
Bossert Corp., 1002 Oswego St., Utica, N. Y. 
tossert Corp., Utica, N. Y. 
Eureka Tinware Mfg. Co., 135 W. 
Faries Mtg. Co., Decatur, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., 
Geuder, Waeschke & Frey, St. raul & 
Hubbard & Co. Pittsburgh. Pa 
Janney, Jr., Joseph » 414% 
Massachusetts Machine Shep, Inc., Boston, Mass. 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 
Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 
Mullins Mrg. Corp., Washing Machine Division, Salem, 
Ohio. (Vitreous Enameled) 
Thomas & Skinner Steel Products Co., 1102 E. 23rd, Ir- 
dianapolis, Ind, 
Truscon Steel Co., Youngstown. 0 
United Ststes Stamping Co., Moundsville, W. Va. 


STAMPINGS, Small 

Small Stamped Metal Parts for Electrical Devices 
Advance Tool & Die Casting Co., 1654 Holten, Milwaukee, 
Aerial Machine & Tool Co., 79 Grand, New York, N. Y. 
American Radio Hardware Co., 135 Grand, New York, N. ¥ 
American Stamping Ce., 978 E. 64th, Cleveland, O. 
Arrow Automatic Products Corp., 27 Vestry, New York, N. Y. 
Barnes Co., Wallace, Bristol, t 
Beaver Mfg. Co., 625 N. Third, Newark, N. J. 
Bridgeport Brass Ce., 774 E. Main, Bridgeport, Conn. 
Bull Dog Electric Products Co., Detroit, Mich. 
Chase Brass & Copper Co., Waterbury, Conn. 
Clarke Metal Products, Inc., 490 Hancock Ave., 

Conn 
Elco Tool & Screw Corp., Rockford, Ill 
tureka Tool & Machine Co., Newark, N. J 
Faries Mfg. Co., Decatur, Ill. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. ¥ 
Geuder, Paesenke & Frey, St. Paul & loth, Milwaukee 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Gray Bros. Co., Plano, Ill. 
Hubbard Spring Co., M. O., Pontiac, Mich. 
Hubbell, Inc., Harvey, Bridgeport, Conn. 
Krischer’s Mfg. Co., 255 Calyer, Brooklyn, N. Y. 

an 


New York, N. Y 


Brooklyn, N. Y 
15th, Milwaukee, 


20th, 


Chestnut St., Philadelphia 


Bridgeport 


INDUSTRIAL SOLDERING IRONS 


Priced at $5.00 and up 
THE CHAPMAN MACHINE CO., Terryville, Conn. 





7 ime CHAS FISCHERT) 
G COMPANY 


rey of every deseriptivn i 
Flexible Shafts, Metal and ‘ 
Write for {7 ' 
; 
4 
j 


YY Wire Specialties. 


orices 
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Sponge Rubber 








J. 
licago, Ii), 
_ 
; . e 
od, I AN» Solid Soft Rubber 
wk, N. ¥ 
of 
a for electrical use9 
. el 
iicago, IIL 7 " 
“Toyco’’ Spong Solic 
rk, N.Y, the solution Soft ‘Rubber isthe. effec 
tive solution to hundreds 
celey, Cal. iffic . i 
= Ps to hundreds oa ‘Senn ar dee 
aii “ioe e e trical equipment. Protec- 
. e tive bushings, ashers, 
of difficult os aa, Saas 
ca for vacuum cleaners and 
= nme problems health v ibrators, radio | 
nia Ave. speaker units and receiv- } 
=o orem ers and socket power |} 
chines units e | 
‘*Toyco’’ Sponge Rubber 
is resilient and of low 
gravity. It may be had in 
standard sheets 20’ x 20’’ 
“a NSULATORS ee, Lae a ele 
either die-cut in any 
shape or moulded for spe- | 
Detroit, ee | 
wk, N.Y. meet the requirements of iat a oe 
; : é se ( ons anc >» SDal! | 
varied industries when Se a ee 
: e particulars and prices i} 
dielectric strength and heat 
a % F ° ; 
yn, N.Y. | resistant properties are 
Til. | . 
p essential. 
N. Y | 
| ~ r y 
i Pa Lf Al f 
AMERICAN LAVA 
lich CORPORATION 
1425 William St., Chattanooga, : a, ee - 
‘and Bt 7" (Reg. I S. Pat. Off 
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THE | 
TOYCRAFT RUBBER CO. | 


Dept. “W" 


Manufacturers of 
Heat Resistant Insulators 





Ashland, Ohio 

















0 cnhathilaaaiabaaeiaetaitesee 
am With this set TURBO 
=. =. of TURBO 
chi Samples you |QUL TUBING 
can prove by 
“iin. TEST the 
3rd, Ic- efficiency 
of this wonder 
insulation— 
lIwaukee, no obligation. 
ZS. 
a 2 
0. 
k, N.Y 
Conn. 
dgeport 
me 8 
iwaukee 
| o 
66 ualit 9 CT” URBO OIL TUBING is a tough flexible 
“spaghetti” that is used wherever acids, va- 
i ‘ , pors, gases or moisture might prove a menace to 
NS | Special Porcelain electrical circuits. It is thoroughly impregnated 
| and inside as well as out, its surfaces are like glass. 
C Refractor Tubes Send for the sample set. 
onn. 
z We also make mica products, condenser paper and 








for Every Purpose TURBO filling compounds. 














: j WILLIAM BRAND & CO. 
> COLONIAL INSULATOR CO. 268 Fourth Ave., New York City- 
Akron, Ohio Established 1894 Cet OP RANCISCO nt Los ANGELES 




































116 


STAMPINGS, Smali—Continued 


Lansing Stamping cv., Lausiug, Mich. 

Lenz Metal Stamping Wks., J., 199 Franklin, New York. 
Massachusetts Macnine shop, Inc., Beston, Mass. 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 

Mechanics Tool & Stamping Co., 7 Summer, Worcester, Mass. 
Mutual. See Bull Dog tiec. Products Co. 

Patton-MacGuyer Co., Providence, R. I. 


Paul & Beekman Mfg. Co., 1784 N. Fifth, Philadelphia, Pa. 
Coma. 


Plume & Atwood Mfg. Co., 474 Bank, Waterbury, 
Precision Metal Workers, 3100 Carroll Ave., Chicago, IN 
Premax Products, Inc., 230 Tenth, Niagara Falls, N. Y. 
Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, Il. 


Risdur. Mtg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Signal Elec. Mfg. Co., Menominee, Mich 

Soss Mfg. Co., Roselle, N. J 

Steinen & Co., 297 Washington, Newark, N. J. 

Thomas & Skinner Steel Products Co., 1102 E. 23rd, In- 
dianapolis, Ind. 

United Stamping & Mfg. Co., Cleveland, Ohio. 

United States Stamping Co., Moundsville, W. Va. 

Vener _ Aewtonees, Inc., 634 Lexington Ave., Rochester, 


Waterbury Brass Goods Corp., Waterbury, Conn. 
Waterbury Button & Moulding Co., Waterbury, Conn. 
Waterbury Mfg. Co., 236 Grand, Waterbury, Conn. 


Waterbury Metal Wares Co., Waterbury, Conn. 

Western Cartridge Co., East Alton, IIL. 

Zierick Machine Wks., F. R., 68 E. 13lst St., New 
York, N. Y. 

STANDS, Armature 

Columbia Machine Works & Malleable Iron Co., Atlantie 
Ave. and Chestnut St., Brooklyn, N. Y. 

Electric Service Supplies Co., 17 & Cambria Sts., Phila- 
delphia, Pa. 

Onan, David W., 43 Royalstene Ave., Minneapolis, Minn. 

Peerless. See Electric Service Supplies Co. 


Ridlon Company, Frank, Boston, Mass. 

Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago, Ill. 

STARTERS, Motor. See Controllers, Motor; Switches, Re- 
mote Control; Switches, Knife; Safety; Switches, Snap 
(Heavy Duty). 

STEATITE. See Cores, Resistance Coil. 

STEEL CASTINGS. See Castings, Steel. 


STEEL for Electric Appliances 
Elyria Iron & Steel Co., Elyria 
Ryerson & Son, Jos., 2558 W. 
STEEL, Magnet 

Ajax Electrothermic Corp., Trenton, N. J. 

Hercules Elec. Steel Corp., 145 Lafayette St., New York. 


, 6. 
16th, Chieago, Ill. 


Indiana Steel Products Co., 4545 S. Western Ave., Chicago 
Ludlum Steel Co., Waterviiet. N. Y 

Reed Co., Jr., David, 85 Adams, Brooklyn, N. Y. 
Swedmag. See Reid Co., Jr., David. 


STEEL SHEETS 

Agathon. See Central Alloy Steel Corp. 

Allegheny Steel Co., Brackenridge, Pa. 

American Rolling Mill Co., Middleton, Ohio. 

American Sheet & Tin Plate Co., Frick Bldg., 

Armco. See American Rolling Mill Co. 

Armelec. See Empire Steel Corp. 

Central Alloy Steel Corp., Massillon, O. 

Cyciops Steel Co., Titusville, Pa. 

Dynelec. See Empire Steel Corp. 

Empire Steel Corp., Mansfield, O 

Firth-Sterling Steel Co., McKeesport, Pa. 

Manelec. See Empire Steel Corp 

Metelec. See Empire Steel Corp. 

New) ort Rolling Mill Co., Newport, Ky 

Polelec. See Empire Steel Corp. 

Republic Iron & Steel Co., 335 

Tranelec. See Empire Steel Corp. 

Uniloy. See Universal Steel Co. 

Universal Steel Co., Bridgeville, Pa. 

Wheeling Steel Corp., Wheeling, W. Va. 

STEEL, STRIP. See Strip Steel. 

STOCKS, Dies and Reamers 

Hall-Will, Inc., Twelfth & Cranberry, 

Red-E-Hall. See Hall-Will, Inc. 

Toledo Pipe Threading Machine Co., 1445 Summit, Toledo, O 

STONES, Commutator 

Acme. See Green Equipment Corp. 

Caro. See Electric Service Supplies Co. 

Cleveland Stone Co., Union Trust Bldg., 

Co-operative Utilities Co., 1503 
phia, Pa. 

Diamond Dee. 

Electric Service Phila- 
delphia, Pa. 

Green Equipment Corp., Monadnock Block, Chicago, Il. 

Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 
ll 


Pittsburgh 


Market, Youngstown, O 


Erie, Pa 


Cleveland, O. 
Columbia Ave., Philadel 


See Co-operative Utilities Co. 
Supplies Co., 17th and Cambria, 


Imperial. See Martindale Electric Co. 

Lombard & Co., Somerville, Mass 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
STOOLS, Factory; Steel 

Angle Steel Stool Co.. Plainwell, Mich. 

Chicago Wire Chair Co., 613 N. La Salle, Chicago, Il. 
Royal Metal Mfg. Co., 1136 South Michigan Ave., Chicago 


STORAGE 
Battery Plates. See Plates, Storage Battery. 
Battery, Separators See Separaters. 
Tools. See Tools, Storage Battery 
STRAINING MACHINES, INSULATION. See Wire 
Manufacturing Machines. 
STRAIGHTENERS, Armature Shaft 
Columbia Machine Werks & Malleable Iron Co., Atlantie 


Ave. and Chestnut St.. 
STRANDING MACHINES. 
chines. 


STRIP STEEL 


(Hot and Cold Roll). 
Acme Steel Co., 2840 


Breoklyn, N. ; 
See Wire Manufacturing Ma- 


Archer Ave., Chicago, Ill. (Hot & 


old) . 
American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 
(Cold). 


Athenia Steel Co., 135 William, New York, N. Y. (Cold.) 
Barnes Co., Wallace, Bristol. Conn. (Hot.) 

Central Alloy Steel Corp., Massillon. O. (Hot.) 

Griffin Mfg. Co., Huron & Cherry. Erie, Pa. (Cold.) 
Laclede Steel Co., 8th & Olive Sts., St. Louis, Mo. (Hot.) 


Latrobe Electric Steel Co., 

Republic Iron & Steel Co., 
Skaron Steel Hoop Co.. 
Stanley Wks., 


Latrobe. Pa. 
335 Market, 

Sharon, Pa. (Hot.) 

New Britain. Conn. (Hot & Cold.) 


(Hot & Cold.) 
Youngstown, O 


Steel and Tubes, Inc., Cleveland, O. (Hot & Cold.) 

Superior Steel Corp., Union Trust Bidg., Pittsburgh, Pa 
(Hot & Cold.) 

Thomas Steel Co., Warren, Ohio. 

West Leechburg Steel Co., Farmers Bank Bidg., Pitts- 
burgh, Pa. (Hot & Cold.) 


STRIPPERS, Wire 
Acme. See A. Laubscher. 


Electrical Manufacturing 


Artos Engineering Co., 115 Brown, Milwaukee, 
(Cutting, Stripping and Measuring). 

Austin Ce.. . B., 108 8. Desplaines, Chicago, Ill. 

Colonial-Premier Co., 229 W. Ohio, Chicago, Ill. 

Vicke Tool Co., Downers Grove, Lil. 

Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delpula, Pa 

EZ see Pyramid Products Co. 

F. F. See France Mfg. Co. 


erance M‘g. »., 1u825 Berea Rd., Cleveland. (Motor 
Driven 

Goehst. See Klein & Sons. 

tiectman. See Service Sales & Mfg. Co. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 


Ill 
Ives Mfg. Co., Meriden, Conn. 
Klein & Sons, Mathias, Chicago, Ill. 
Laubscher, A., 77 Fort Pleasant Ave., Springfleld, Mass. 
Perfection. See Weber Machine Corp. 
Pyramid Products Co., 2311 S. State, Chicago, Ill. 
service Sales & Mfg. Co., 17005 Melgrave Ave., Cleveland, 


Ohio 
Speedcraft. See Wire Stripper Co. 
Thomas Steel Products Co., Warren, Ohio. 
Weber Maehine Corp., 33 S. Water, Rochester, N. Y. 
Wire Stripper Co., 507 Erie Bidg., Cleveland, O. 
éierick Machine Wks., F. R., 6 Howard, New York City. 

(Motor Driven Stripper & Twister 
SWITCHBOARD INSTRUMENTS. 

able and Switchboard. 
SWITCHBOARD OPALS. See Lenses. 
SWITCHBOARDS, SLABS AND BARRIERS 

See Asbestos Slabs; Meided Insulation: Slate; Soapstone. 
SWITCH (switches) 

Arms. See Posts, Binding. 

‘across the Line’ Type. See Controllers, Motor. 

baby Knife. See Switches, Battery. 

Battery. See Switches, Battery. 

Canopy. See Switches, Snap. 

Clock Operated. See Switches, Time. 

Feed Through. See Switches, Snap. 

Fixture. See Switches, Snap. 

Float. See Switches, Tank. 

Flush. See Switches, Snap. 

Handles. See Handles, Wood 

Knife, Baby. See Switches, Battery & Baby Knife. 

Lever Radio. See Radio Mounting. 

Lever. See Switches, Snap, Lever. 

Limit. See Controllers, otor. 

Mercury. See Switches,Mercury 

Motor Starting. Magnetic Type. See Centrollers. 

Motor Starting. Non-Magnetic. See Switches, Motor 

Starting. 

Pendant. See Switches, Snap. 

Pressure Regulating. See Controllers. 

Push Button, Snap. See Switches, Snap. 

Push Button, Motor Starting. See Switches, Remote Control 

Radio Receiver. See Radio Mountings. 

Range. See Switches Snap; Heavy Duty 

Remote Control. See Switches, Remote Control. 

Reversing. See Controllers 

Rotary. See Switches, Snap. 

Safety. See Switches, Knife 

Snap. See Switches, Snap. 

Starter Type. See Controllers. 

Storage Battery. See Switches, Storage Battery. 


). 
See Instruments, Port- 


Surface See Switches, Snap. 
Tank. See Switches, Tank 
Time. See Switches, Time. 
Toggle. See Switches, Snap. 
Tumbler. See Switches, Snap. 


SWITCHES, Battery and Baby Knife 
Cut-Out Switches. 

anti-Wood. See Keil & Son, Francis. 

Bridgeport Switch Co., 209 Center, Bridgeport, Conn. 

Bryant Electric Co., Bridgeport, Conn. 

Chapman. See Frank W. Morse & Co. 

Chicago Elec. Mfg. Co., 2801 S. Halsted, Chicago, Ill. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago. 

Circle T. See Trumbull Elec. Mfg. Co. 

Connecticut Elec. Mfg. Co., Bridgeport, Conn. 

Crown. See Edwards & Co., Inc. 

Cutler-Hammer, Inc., 1288 St. Paul Ave. 

Diamond H. See Hart Mfg. Co. 

Edwards & Co., Inc., 140th & Exterior, New York, N. Y. 

Electrad, inc., 428 Broadway, New York, N. Y 

Kureka. See Frank W. Morse & Co. 

Fahnestock Elec. Co., cor. East Ave. and 8th, Long Island 
City, N. Y¥. 

Handy. See Chicago Elec. Mfg. Co. 

H. & H. See Hart & Hegeman Div. 

Hart Mfg. Co., Hartford, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. (Push Button.) 

Harwood. See Frank W. Morse & Co. 

Heinemann Elec. Co., Trenton, N. J. 

Jost. See Frank W. Morse & Co. 

Kappa. See Trumbull Elec. Mfg. Co. 

Keil & Son, Francis, 401 E. 163rd, New York, N. Y. 

Kendrick & Davis Co., Lebanon, N. H. 

Keystone. See Frank W. Morse & Co. 

King Mfg. Co., B. C., 302 Park Ave., Brooklyn, N. Y. 

Knox Porcelain Corp., Knoxville, Tenn. 

K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. 

Kurz & Root, Appleton, Wis. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 

Lyons Mfg. Co. (Mt. Carmel), New Haven, Conn. 

Majestic Elec. Mfg. Co., 80 N. 12th St., St. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., 

Moree Co., Frank W., Boston, Mass. 

Partrick & Wilkins Co., Philadelphia, Pa. 

Porcelain Products, Inc., Findlay, Ohio. 

Powerlite Switchboard Mfg. Co., 4149 E. 79th, Cleveland, O 

Pullrite. See Frank W. Morse & Co. 

Reliabls Electric Co., 3145 Carroll Ave., Chicago, Ill. 

Samson Electric Co.. Canton, Mass. 

Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland 

Sta-Rite. See Frank W. Mosse & Co. 

Trumbull Elec. Mfg. Co., Plainville, Conn. 

Wood Elec. Co., C. D., 565 Broadway. New York, N. Y 


SWITCHES, Mercury 
(For Temperature Control Apparatus.) 
Con-Tac-Tor. See Time-O-Stat Controls Co 
Cooper Hewitt Electric Co., 410 Eighth Ave., Hoboken, N. J. 
Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis 
Febrice Thermostatic Control Co., 4750 Sheridan Rd., Chi- 


cago, Ill 
200 E. First, Dayton, O. 


General Kontroler Co., 
Kon-nec-tor. See Cooper Hewitt Elec. Co. 


Milwaukee. 


Louis, Mo 
New York. 


Kontax See General Kontroler Co 
Mercoid Corp., 564 W. Adams, Chicago, III. 
Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal. 


Time-O-Stat Controls Co., Elkhart. Ind. 


SWITCHES, Motor Starting 

Accessible. See Trumbull-Vanderpoel Elec. Mfg. Co. 
Aces. See Colt’s Patent Fire Arms Mfg. Co. 

Adam Elec. Co., Frank, St. Leuis, Mo. 

Aurora Steel Products Co., Aurora, Ill. 


47 


Wis. 


Automatic Switch Co., 154 
arber Elec. Mfg. Co., 
Bull Deg Electric Products Co., Detroit, 
Circle T. See Trumbull Elec. Mfg. Co. 
Colt’s Patent Fire Arms Mfg. Co., Hartf 
Columbia Metal Box Co., 226 E. 
Crouse-Hinds Co., Syracuse, N. Y. 
E, W. See Trumbull Elec. Mfg. Co. 

FA. See Adam Elec. Co., Frank. 

F. A. Triumph. See Metropolitan Elec. Mfg. Ce. 


North Attleboro, Mass. 


Mick. 


Federal Steel Products Co., 2 Ave. L., Newark, N. J. 
606 Cherry, Philadelphia, Pa. 
Cleveland, 0O. 


Large-Dail Mfg. Co., 
Leonard Elec. Mfg. Co., 2907 Perkins Ave., 
Landy Co., ., Fulton Bidg., Pittsburgh. 
MacMillen Mfg. Co., 1400 N. Spring, Los Angeles, Cal. 
Major. See Adam Elec. Co., “rank. 

Mason. See Trumbull-Vanderpoe. Vilec. 

en Device Corp., 


Grand, New York, N. Y. 
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Conn. 
ne New York, N. Y. 


Mfg. Co. 
1250 Atlantic Ave., Breoklyn, 


N. ‘ 
Aeeespetiaen _ Wee. Mfg. Co., Blvd. at 14th, Leng Island 


City, N. Y. 
Murray. See Metropolitan Device Corp. 
Mutual. See Bull Elec. Products Co. 
Naro. See Metropelitan Elec. Mfg. Co. 
Noark. See Colt’s Patent Fire Arms Mfg. Co. 
Nublade. See Colt’s Patent Fire Arms Mfg. Co. 
Palmer Elec. & Mfg. Co., Waltham, Mass. 
Robbins & Myers, Inc., Springfield, O. 

k. See ‘umbull-Vanderpoel Elec. 

. See Westinghouse Elec. & Mfg. Co. 
Schmuckler & Sons, 2232 N. 28th, Philadelphia, Pa. 
Square D Co., Detroit, Mich. 

8. 8. See Wadswerth Elec. Mfg. Co. 
Tanner & Ce., Wm. F., 511 Sharp, Baltimere, Md. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Cona. 
T. V. Safelock. See Trumbull-Vanderpoel Elee. 
Onisafti. See Metropolitan Device Corp. 

Unit-Versal. See Bull Dog Elec. Products Co. 
Universal Metal Box & Products Co. 

¥. V. Sittings Co., 711 Cherry, Philadelphia, Pa. 
Wadsworth Elec. Mfg. Ce., Cevington, Ky. 
Westinghouse Elec. & Mfg. Co., Mansfield, O. 


SWITCHES, Remote Control 

Pish Button, Magnetically Operated. 
adam Electric (o., Frank. St. Louisa. Mo. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatic Switch Co., 154 Grand, New York, N Y 


Mfg. Co. 


Burke Controller Ce., 369 Lexington Ave., New York, N. ¥. 


Clark Controller Co., 1143 E. 
Cramer & Co., R. W., 
Cutler-Hammer, Inc., 1287 St. Paul Ave., Milwaukee. 
Diamond H. See Hart Mfg. Co. 

Dunco. See Struthers Dunn, Inc. 

Electric Valve Mfg. Co., 68 Murray, New York, N. 
General Electric Co., Merchandise Dept., 
Hart Mfg. Co., Hartford, Conn. 

H. P. See Palmer Elec. & Mfg. Co. 


152nd, Cleveland, O. 


136 Liberty, New York, N. Y. 


= 


Bridgeport, Conn. 


Industrial Controller Div. of Square D Co., Milwaukee, Wis. 


Kato Engr. Co., Mankato, Minn. 

Lincoln Elec. Co., Coit Rd. & Kirby Ave., 
Major, F. A., System. See Adam Elec. Co. 
Monitor Controller Ce., 51 8S. Gay, Baltimore, Md. 
Palmer Elec. & Mfg. Co., Waltham, Mass. 

Precise Mfg. Co., 254 Mill, Rochester, N. Y. 
Protectoswitch. See Precise Mfg. Co. 

R. C. O. C. See South Bend Current Controller Co. 
Sauter. See Cramer & (Co. Ww 


Cleveland, O. 


- 3 ‘ 
Signa) Engineering & Mfg. Co., 146 W. 14th, New York 


South Bend Current Controller Co., 


Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 


South Bend Ind. 


Takamine Corp., 208 Rawson St., Long Island City, N. Y. 


Teeple Co., L. R., 
Triplock. See Monitor Controller Co. 

Trumbull Elec. Mfg. Co., Plainville, Cenn. 
Zenith Elec. Co., 537 S. Dearborn, Chicago. Il. 


SWITCHES, Snap 


540 E. Ninth, Portland, Ore. 







KEY 
Peed THON xc iveveccancscvicses See p 
Fixture (Canopy, Candelabra and 
Bay BRR) visdcsss . See F 
WE: dn e6exdy scnbenanas .Seef 
Lever, Toggle, Tumbler.......... See L 
PRE baccveschedsceSebeseaens See p 
OU, DOD «sc acccncvssevewteuaes See P 
ED Sir abwcdacetasenawdnaseaae See BR 
PL Dancap ekeee eds todnaes aoe Sees 

See Also Switches, Snap; Heavy Duty. 

Adam Electric Co., Frank, St. Louis, Mo.’ ........ 
Anylite Elec. Co., Ft. Wayne, Ind....... iL 
Arrow Electrie Div. of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn...f sp P BR L 
Arrow Head. See Arrow Elec. 

Beaver Mfg. Co., 625 N. Third, Newark, 

I (Oe. pepasdscdanebavenesaseuthondeues , Oe «sede 
Best. See United States Elec. Mfg. Corp. 

Brascolite. See Guth & Co., Edwin. 
Bremer Elec. Mfg. Co., 139 N. 7th, 

PRREEE, BO wcoccccedcscscccegtus Ss . . 
Bridgeport Switen Co., 209 Center, 

PN, SU. . ccccacinticonntunes¢.0 (0s &S as L 
Bryant Elec. Co., Bridgepert, Conn......fsp P B L 
B. 8. Co. See Bridgeport Switch Co. 

Carling Tool & Machine Co., 32 Union 

Tee. SE.” SU icndcetdsccnedes » cc ce 00 6% 
Commercial. See Gaynor Electric Co. 

Connecticut Elec. Mfg. Ce., Bridgeport, 

Cs: ) susteueen Ce ewasnbesedae tanee- anes pPBL 
Crouse-Hinds Co., Syracuse, N. Y..... ocoe @ 
Cutler-Hammer, Inc., 1288 St. Paul 

Bee, TIGR, WE, coccsccceccesss oe ° 
Diamond H. See Hart Mfg. Co. 

Dugle. See Bryant Elec. Co. 
Economy Fuse Mfg. Co., 2717 Greenview... ...... 

Ave., Chicago. Ill..... KP eUCCEEN RECESS 6 We 60 50 KO 
Gaynor Elec. Co., Stratford, Conn...... Eé%.04.a0°e 
General Elec. Co., Merchandise Dept., 

ONE, - OUND, cc cessscécncecvucencs fsp P RL 
Glo-Guide. See Bryant Elec. Ce. 

Gold Star Push Switch. See Hart & 

Hegeman. 

Guth & Co., Edwin, 2615 Washington Ave., 

i: ih Min veck xan Bebalenauéagedes 66 ao a8 Ox 
Hart Mf¢e. Co., Hartford, Conn........ fep P BL 
Hart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co. (Door Bolt Control) f sp P BR L 
Hart. See Hart & Hegeman. 

H. & H. See Hart & Hegeman Mfg. Co. 

Hubbell, Inc., Harvey; Bridgeport, Conn...sp....L 
Jost. See Morse, Frank W. 

Keil & Son, Francis, 401 B. 168rd, New 

ROK, 2s Weasstasssvedsakescunenvetes ee 
Leviton Mfg. Co., 226 Newell, Brooklyn ‘ss 
Levolier. See McGill Mfg. 

McGill Mfg. Co., Valparaiso, Ind....... S ss «one B 
Marks Products Co., 80 N. Ninth, Breok- 

>. in. Me Ncetheesuncibaecmnacks abs coe 
Metropolitan Elec. Mfg. Co., Blvd at 

14th. St., Long Island City, N. Y...... -8 B we 

a8 
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3% e 
Stiok — best 
7 Seo — 
SF APPLIANCES for 
Electric = 
Heating (See 
Appliances — 


Our clay specialties, plain and 
threaded tubes, and Refractory 
Porcelain for Electric Heating 
Appliances are superior = Ret 
way; and “PORCEL 

makes the best pelente —- 
lation. 


Burgess & Company 
East Liverpool, Ohio 


Factory at Wellsville, O 


Chicago Representative 
¥y. D. FARNAM & CO 
359 No. Wells 8t., Chicago, Ul 











B e t t e jg enenene and 


other parts — at 
reasonable prices. 


Make “EurEKA” your regular 
source of supply for commuta- 
tors, and other parts such as— 


Commutator Bars (forged, 
drawn or cast). Brush Holders. 
Copper Leaf and Gauze 
Brushes. Controller Fingers, 
Segments, Field Plates, etc. 
Switches. Non-ferrous Castings 
and Drop Forgings. 


Dependable prompt deliveries 
of highest quality parts, at reason- 
able prices. 

Let us figure with you on all or 


part of your requirements. Write 
us. 


EUREKA METAL PRobUcTS GoRP. 


91 Clay Street, North East, Pa. 


Eureka 
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Coiled Springs 


a 
Flat Springs 


Pcl 


Small —- 


in any quantity 


So 


of any material 


A> —— 


for the 
Electrical Manufacturer 


May we figure on 
your needs ? 





THE WALLACE BARNES CO. 


BRISTOL, 










CONNECTICUT 








Barnes 


COLD ROLLED SPRING STEEL SCREW MACHINE PARTS 
SPRING WASHERS ASSEMBLIES SMALL STAMPINGS 


SPRINGS 


made 
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SWITCHES, Snap—Continued 

, Frank W., 291 Congress, Boston . .. 
See Standard Elec. , 

See Paulding, John L. 
See Hubbell, 

— Morse Co., 


TAGS, Cable; Pole and Battery 
American Radio Hardware Co., 135 Grand, New York, N. ¥. 
(Battery Lead Tags.) 

Benedict me Co., Kast Syracuse, N. 

Underground Elec’l 
Crowe Name Plate & Mfg. Co., 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
(nternational Tag Co., 


o _ 
en ae Mfg Co., Glenside, Pa. 
1749 Grace, Chicago, Lil. 


cecinbh ohn i adeeen tend 319 N. Whipple, 
"New Bedford, Mass. 
See Beaver Mfg. Co. 

See Bryant Elec. 
Pilot Radio & Tube Corp., 323 Berry, Brook- 
See Pilot Radio & Tube Corp. 

See Pilot Kiec. Mfg. Co. 
See Morse, Frank W. 
Co., 200 Hudson, New York p 
D., 80 Boylston, Boston.. 
, 3915 Powelton Ave., 


Premax Products, 
Viking Tool & Machine Co., 
ji Button & Moulding Cc 
TAGS, Shipping 

Campbell Paper Box Co., 
International Tag Co., 
TAMPING TOOLS, COIL. See Tools, Commutator Truing. 


Tank. 
See Wire Manufacturing Machines. 


Niagara et 
745 65th, Brooklyn, N. 


South Bend, 
319 W. Whipple, 


TANK SWITCHES. 
TANKS, TINNING. 


TAPE, Asbestos 
Asbestos Co., 
Asbestos Fibre Spinning Co., 
Ferodo & Asbestos, 
General Asbestos & Rubber Co., 
Johns-Manville Corp., New York, N. 
Matthews & Co., Jas. 
Mitchell-Rand Mfg. Co., 
v See Johns-Manville, Inc. 

See Mitchell-Rand Mfg. Co. 


TAPE, Cotton, 
H Sleeving, Webbing. 

See Burrell Belting Co. 

Anchor a Co., 300 Brook, Pawtucket, 


Smith & Co., 

Philadelphia, ' 
Marks Products Co. 
See Bryant Elec. 


North Wales, 
Standard Elec. Mfg. Co., 


New Brunswick, N. J 


See Bryant Elec. Co. 
See Hart & Hegeman. 


H., 3942 —s Fiuabures Pe 
Elec. Mtg. ‘Corp. , 


United States 

114th, New York, ‘ ° 
See Keil & Son, Francis 
See Gaynor Electric Co. 


See Bryant Elec. Ce. 


SWITCHES, Snap; Heavy Dut 


y See Anchor Webbing Co. 
Heavy duty rotary snap switches for Electric Range and 


See Burrell Belting Co. 
413 5S. — Ave., 
see a, 


3 
of Arrow-Hart General Electric Co., 


& Hegeman Elee. Co., 
Eines Sts. 


1005 Main, Providence, R. I. 
; Allegheny Ave. 


Bridgeport, Conn 
Hart Mfg. Co. 
7723 St. Clair Ave., 
Section W-234, 


Hartford, Conn. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 


Philadelphia, 
Hope Webving Co., 


Philadelphia, . 
Mitehell-Rand Mfg. Co., 
., Covington, Ky. 

See Mitchell-Rand Mfg. Co. 
317 Griscom, Philadelphia, 
Philadelphia, Pa. 


Domestic Electric Co., 
Electric Co., 


Hart Mfg. Co., 


Cleveland, Ohio. & Emerald 


New York, N. 
Shield Brand. 


SWITCHES, Storage Battery; Automatic Dis- 
connecting 
Cutler-Hammer, 


Smith Belting Co. (Germantown), 
See Windsor Webbing Co. 
Westinghouse Elec. & Mfg. Co., 
Windsor Webbing Co., 


Worcester Braiding Co., 


Paul Ave., Milwaukee. a Sn ee 


See Cutler-Hammer Mfg. 34 Southbridge, Worcester, 
SWITCHES, 
Blackburn-Smith Corp., 
Cutler-Hammer, 
Electrical Kepair Co., 
General Electric Co., 
Controller Div. 

Hanover Sts., 
Leader-Trahern Products Co., 
Ostrander Elec. W 


Chicago Mica Co., 345 Campbell, Valparaiso, Ind. 


135 Johnson, 


. 45th, New York, N. Y 


Mitchell-Rand i 
Westinghouse Elec. 
TAPE, Rubber and Friction 


Ackurate Rubber Co. 
Ackurate “Rubber Co., 25 Beaver St., 


Joseph, Columbia ‘and eunisene Aves. 


ted York, N. Y. New York, N. Y. 


. P > 
Saiare D Co., East Pittsburgh, Pa. 


: aa Atlantic Ave., 
20th & Walnut, 


Adamson & Co., 
Parkhurst St. at 


Philadelphia, 
See Westinghouss Elec. 
See Johns-Manville, 
See Graybar Elec. 
Appleton Rubber Co., 
Black Diamond. 


Ave. C, Newark, N. J. 
. East Pittsburgh, 


SWITCHES, Time (Automatic Clock Operated 
Switches) 
Anderson Mfg. 


Westinghouse Elec. 


Albert & J. M., 289 A, Bosten, Mass. 
Co. 
505 Race, Philadelphia, Pa. 


831 Greenmount ‘Ave., 
Automatic Sprinkler Corp. ef America, 
Cleveland, Ohio. 

1841 Euclid 
73 Murray. New York, 
1264 ream = am, 


See Dunton Co., M. 
Boston Woven Hose & Rubber Co., 

See Johns-Manville, Be 

See Boston Woven Hose & Rubber Co. 
See Ackurate Rubber Co. 
Canfield Rubber Co., i 
See Plymouth Rubber Co. 
See Clifton Mfg. Co. 

‘o., 65 Brookside Ave., 

y Insulated Wire Co 

See Dryden Rubber Co 


Boston, Mass. 
Automatic Elec. 
Automatic Elec. Mfg. Co., 
Lighting Co., 


Automatic Timer Co., —— oO. 


Buckeye Time Double- Wear. 


See Berry A. Hall. See Okenite Co. 

5 15 Stewart, Lynn, Mass F « 
Dutch-Brand. See Van Cleef Bros. 
Rubber Wks., E 


See Absolute Con-tac-tor Corp. Fir egy 
> estone e 


" 136 Liberty, 
& eo Co., 
104 Linden, Rochester, 

. = 


Eureka Tool Merchandise Dept., 


Lexington Ave. 


“Schenectady, - 
Research ‘Lab. 
Research Laboratory, 5 


Hartford, Conn. 
See Berry A. Hall 


y York Insulated Wire Co. 
Holfast Rubber 


See Elknart Rubber Wks. 
220 Broadway, 
See Canfield Rubber Co. 
See Imperial Rubber Co. 
Johns-Manville Corp., 
e Johns- Manville, 

Wire & Cable Co., 
See Okonite Co 


New York N. Y 


Time Switch § : 
Broadway, Oakland, Cal. 
See Thompson Clock C 
Lamp-Lighter. See Robbins 
Liberty Bell Mfg. Co., 
Mercury Time Switch 
Northwestern 


& Myers Co. 
Minerva, Ohio. 


. New York, N. Y 


New York Insulated | Wire Co., , New York, N. Y. 
Switch Co., St. 
, 409 S. Dearborn, Chicago, 
See Reliance Automatie Ltg. 
). 5lst, Los Angeles, Cal. 

See R-V Mfg 


on Elec. 
Paragon See Ruberoid Co 


Radio Switch 
Reliance Automatic Ltg. Co, 
Mfg. Laboratory, 
Kobbins & Myers 

3 Switch Corp., 


Meade, Racine, : 
1269 Cochran Ave., Les Angeles, 
Springfield, O. 

E. 42nd, New York, N. 


Canton, Mass 
. Louis Rubber Cement Co 

See United States 
, 95 Madison Ave., 
See Superior Insulating Tape Co 
Insulation Tape Co. 
See Plymouth Rubber Co. 

See Sullivan & Sons Mfg. 
See Graybar Elec 
See Clifton Mfg. 
Sullivan & Sons Mfg. C 
Superior Insulating Tare Co., 
Holfast Rubber Co. 

Tni States Rubber Co. 

1790 Broadway, New York, N 





New York, N. Y 

See Cramer & Co. 

Hartford, Conn. 

Stromberg Electric Co., 4 

Thempson Clock Co., 

Time Switch Sales 
oO 


Tork Clocks, Inc., 
Walser Automatic Timer Co., 
Zenith Elec. Co., 


TACHOMETERS 
Speedometers, 
, 1211 Arch, Philadelphia, . 
Wayne & Windrim, Philadelphia. 
47 Union Trust Bidg., 
655 Buffum, Milwaukee, Wis. 

3 Spring Garden & Broad St, 


, Boston, Mass. 
4901 Stenten Ave., Philadelphia, 
See Durant Mfg. Co. 

See Sticht & Co 


Veeder Mfg. Co., 
Ww Instrument Co., 


See Superior 





H. C., Bristol, Conn. 
Servi 1841 Euclid Ave., 


12 E. 4lst, New York, N. 
342 Madison 
587 S. Dearbern, Chicago, 
















, 2224 N. 9th, Philadelphia, 
3044 Lambdin Ave., St 


Mnited States Rubber Co., 
See United States Rubber Co. 

7722 Woodlawn Ave., 
See Graybar Elec. 
Westinghouse Elec. 


Revolution Counters. 


Brown Instrument Co., 
Comet Elec. Co., 
Durant Mfg. Co., 
Electric Tachometer 

Philadelphia, b 
Holtzer-Cabot Elec. 
Leeds & Northrup Co., 
Productimeter. 


Indianapolis, East Pittsburgh, Pa 


THERMOSTATIC METAL 


For Low and High Temperatures 
for temperatures up to 

21 Park Row, New York, 0° F. sag P 

582 Frelinghuysen Ave., 


Le 
Co., O., 15 Park Row, New York, N. Y. 





1800 metal 

45 
for temperatures up to 
00° F. 


M. CHACE VALVE COMPANY 
1600 Beard Avenue. 





TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Merchandise Dept., Bridgeport, Conn. 
irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
New Jersey Wood Finishing Co., Woodbridge, N. J. 
Radiotape. See Respro, Inc. 

Respro, Inc., Wellington Ave. (Auburn), Providence, RB. L. 
Shield Brand. See Mitchell-Rand Mfg. Co. 

Sico. See Standard Insulator Co. 

Standard Insulation Ce, East Rutherford, N. J. 

Voltape. See Respro, Inc. 


TAPING MACHINES, Coil 
Chapman Electric Works, P. E., 1820 Chouteau Ave., St. 


Louis, 0. 

Columbia Machine Works & a Iron Co., Atlantis 
Ave. and Chestnut St., Brooklyn, ze 

Electric Service Supplies Co., 17th e Cambria Sts.. Phila- 
deiphia, Pa. 

Griswold Machine Co., George, New Haven, Cenn. 

Ridlon Company, Frank, Boston, Mass. 

Segur. See Electric Service Supplies Co. 


TAPING MACHINES, Wire 

American Insulating Machinery Ce., 519 Huntington Ave., 
Philadelphia, Pa. 

Wire Machinery Corp. ef Am., New Haven, Conn. 

TAPS. See Stocks, Dies and Reamers. 

‘eNotON DEVICES, Coll Wire. See Racks, Wire Reel. 


TENSION MACHINES, Band Wire 

Electric Service Supplies Co., 17th & Cambria Sts., Phile- 
delphia, Pa. 

Peerless. See Electric Service Supplies Co. 

TERMINALS AND CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 

All-in-One. See Ohio Parte 

Barcy-Nicholson Co., 2801 Fort, W., Detroit, Mick. 

Bassett Metal Goods Co., Derby, Conn. (General Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 

Burton-Rogers Co., Boston, Mass. 

Cabelug. See Jones, Howard B. 

Clark Metal Products, 490 Hancock Ave., Bridgeport. 

Dixte Supply Co., 91 7th Ave, New Yerk. 

Double Grip. See Pons, Eugene 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electron. See Bassett Metal Goods Co. 

Fahnestock Elec. Co., East Ave. and 8th, Long Island 
City, N. Y¥. 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Ideal Clamp Mfg. Co., 198 Bradford, Brooklyn, N. Y. 

Jones, Howard B., 2226 Wabansia, Chicago, Ili. 

K. E. M. See Kuller Elec. Mfg. Co. 

Kulier Elec. Mfg. Co.. 575 Pierce Ave., Long Island City, 

Morse Co., Frank W., Boston, Mass. 

Nu-Way Snap. See Hatheway Mfg. “Co. 

Ohio Parts Co., 3301 Colerain Ave., Cincinnati, O. 

Orum, S. BR. M., 503 N. 11th, Philadelphia, Pa. 

Patton-MacGuyer Co., Providence, R. I. 

Pons, Eugene, 927 Campbell Ave., Schenectady, N. Y. 
Petersen Co., 7 Beverly, Providence, R. I. 

Rajah Co., Bloomfield, N. J. 

Salem Elec’l Supply Co., Salem, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

Shure. See Burton-Rogers Co. 

Tinkerbox. See Weber Elec. Wks 

Waterbury Button & Moulding Co., Waterbury, Conn, 

Werner Elec. Wks., Brooklyn Sta., Cleveland, ’ 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 
Zierick Machine Wks., F. R., 6 Howard, New York. 


TEST BENCHES, Armature 

Allen Electric & Equipment Co., Kalamazoo, Michigan 
Burton & Rogers Co., Boston, Mass. 

Cowie Electric Co.. E. S., 1816 McGee, Kansas City, Mo. 
Electric Machine Corp., 529 S. N. J., Indianapelis, Ind 
Hobart Bros. Co., Troy, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 

Mino Company, 717 Sycamore, Cincinnati, Ohie 

North East Electric Co., Rochester, N. : 

Pence & Son, H. O., San Luis Obispo, Cal. 

Weidenhoff, Joseph, 4352 W. Roosevelt Road, Chicago, Ill 
TESTING INSTRUMENTS. See Instruments. 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters, and ether 
portable testing devices). See also Instruments 

Ace See Weidenhoff, Joseph 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Allen Electric & Equipment Co., Kalamazoo, Michigan. 

Ankenbrandt, J. J., 2140 Wakeman, Toledo, Ohio. 

Armeter. See Chapman Electric Works, P. E 

— Electric Products Co., Goshen, Ind. (Storage 
Sattery). 

—— See Indiana Mfg. & Elec. Co., also Case 
clec. 

Burton & Rogers Co., 857 Boylston, Boston, Mass. 

Case Elec. Co., Marion, Ind. 

Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 

Chapman Elec’l Works, P. E., 1820 Chouteau Ave., St. 
Louis. Mo 

Colpin Corp., 6110 S. Main. Los Angeles, Cal. 

Columbia. See Weidenhoff, Joseph. 

Comparometer Co., New Ulm, Minn. 

Cewie Electric Co., E. S., 1816 McGee, Kansas City, Me 

Economy. See Weidenhoff, Joseph. 

Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland 

Electric Machine Corp., 529 S. N. J., Indianapelis, Ind. 

Electrotest See Comparometer Company. 

Elmeo. See Electric Machine Corp. 

Ev-Ri-Test. See Weidenhoff, Joseph. 

Ga-Jit. See General Instrument Corp. 


General Instrument Corp., 225 Varick, New York, N. Y. 
Herald Elec. Co., 29 East. End Ave., New York, N. Y. 


Hobart Bros. Co., Troy, Ohio. 

Ideal. See Ankenbrandt, J. J. 

Indiana Mfg. & Electrie Co., Marion, Indiana. 

Kietzman Electrical Mfg. Co., 234 N. Central, Gilman, IIL. 

Leich Electric Co., Genoa, Il. 

Lundin Electric Machine Co., 10 Thacher, Bosten, Mass. 

Mallory Electric Co., Factories Bidg., Toledo, Ohio. 

Marshall Elec. Co.. Elkhart, Ind. 

Miho Company, 717 Sycamore, Cincinnati, Ohio. 

North East Electric Co., Rochester, N. Y. 

Onan, David W., 43 Royalstone Ave., Minneapolis, Minn. 

Paneltest. See Allen Elec. & Equip 

Portometer. See Allen Elec. & Eaulp. Co. 

Portostat. See Allen Elec. & Equip. Co. 

Presto. See Metal Specialties Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, Ohfio. 

Rex Batrystat. See Bartiett Products Co. 

Scout. See Leich Electric Company. 

Servwell Sales Cerp., 1749 N. Winchester Ave., Chicago, Ill. 

Test-All. See Colpin Corp. 

Teat-O- Meter See Weidenhoff, Joseph. 

Test-Rite. See Colpin Corp. 

Victory. See Weidenhoff. Joseph. 

Weidenhoff, Joseph. 4352 W. Roosevelt Rd.. Chicage, Ml. 

TESTING LABORATORIES 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Elec’l Testing Laboratories, 80th St. and East End Ave., 
New York, N. Y. a 
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° ° + . We make a complete line of refractories for 
’ ) ] } 

. WhereAmerica’s Leading Electrical clecteic ranges and other demesile epgll- | 

ances, and also tubes and cores for al! types | 

City, Manufacturers Come For Reliable of resistance windings. Of special impor- | 


tance are our refractory heating element sup- | 


Refractories —pecneee Ise See Sane ae Serre | porte Ser clectele Saiiameen: 








ries that stand satieaed el hig 
eratures and continuous cooling without spall or spit-oft L, 
these refractories are uniformly smooth—in 1 way can the . : _ 
ee eee ee ree 2 aie ; you are laboring with 
injure the metallic resistor The true character of our refrac : 
tories is best exemplified in the calibre of appliances in whicl aa hard problem, let us 
they are invariably used help you solve it. 
nn. 
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Dielectric Strength 

































ml High Voltage Breakdown | : 
Conductivity and Resistance | = 
other Chemical Composition t 
ite i . 
Mechanical Strength <a 
an Microscopic Structure = 7 
Wearing Qualities | S A 
wine O ting Characteristi | i; 
iii perating Characteristics | ‘ & 
| A Written Report to Each Client | A plant big enough in 
1. ¥ | 7 s Ww 
at | | Eleetrical Testing Laboratories | size and experience to,» Ff 
1} s 
| 80th St. and East End Avenue New York || take care of the big- AN 4 
i! — 
. Me — oe —— eee . 8 
and gest order for machine 
j —— — — - i| 
| ] screws, nuts and screw-(9 
. | me pe | machine products fs 
ve . | actory, op 
and Office 
a Ask for Catalog “C-E.M.” | \Ve state that fact merely to give you S 
7 | some idea of our size, but—we want you | 
~ | to feel that little orders receive just as Q) 
1} much careful attention as any of the g 
Mine. Angle and Sheet St eel || biggest. % 
Stools—Chairs—De ie Legs 
Tables—Be nches —C Sena Tr icks— 
| iis ee ae ie i a ais Th Bl k & J h ri 
Agents ané ealers in Principa ittes | 
. || ANGLE ,sTEEL, “grg0t "co. | €DiaKke onnson LO. 
. I 
1497 Thomaston Ave. 
- Waterville, Conn. 
ieee : SINCE 1849 
Ave. 
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TESTING LABORATORIES—Continued 

National Elec’l inst. Co., 162 Sidney, Cambridge, Mass. 
New York ae af Seameaatee, 80 Washington, New York. 
Rubicon Co. N. Sixth, Philadelphia, Pa. 

— SUNGTIONS. See Instruments, Laboratory Stand- 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Chace Valve Co., W. M., 1600 Beard Ave., Detroit, Mich. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 

Cook Plate Co., Edw. N., 70 Ship, Providence, R. 1. 
Imoroved Seamless Wire Co., 775 Eddy, Providence, R. L 
Interstate Products Corp., 29 Commercial, Newark, N. J. 


Venbur. See Coffin Mfg. Co., B. 
Wilco. See H. A. Wilson Co 
Wilson Co., H. A., Newark, N. J. 
THERMOSTATS 


American Thermostat Co., 226 Jeliff Ave., Newark, N. J. 
Automatic Appliance Ce., Jackson, Mich. 

Bak-Rite. See Electric Appliance Mfg. Co. 

Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 


Cleveland, O. 
Boston Machine Wks. Co., 7 Willow, Lynn, Mase. 

Brown. See Electric Automatic Appliance Co. 

Brown Instrument Co., Wayne & Windrim, Philadelphia, Pa. 
Burke Controller Ce., 369 Lexington Ave., New York, N. Y. 
Cobb Elec. Appliance Co., 100 Massachusetts Ave., Boston, 
Cramblett Engineering Div. of Time-O-Stat Controls Co., 

286 Milwaukee, Milwaukee, Wis. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 


; Co. 
Electric Automatic Appliance Co., Denver, Colo. 
Electric Heat Control Ce., 5902 Carnegie Ave., Cleveland, 0. 


Electric Maid. See Hankscraft Co. 
Fabrice Thermostatic Control Co., 4750 Sheridan Rd., 
Chicago, Ill. 


Freas Thermo-Electric Co., 1206 8. Grove, Irvington, N. J. 
Globe Mfg. Co., Battle Creek, Mich. 

Hankscraft Co., 615 E. Washington, Madison, Wis. 

Hart Mfg. Co., Hartford, Conn. 

Hi-Lo. See Boston Machine Wks. Co. 

Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 
Interstate Products Corp., 29 Commercial, Newark, N. J. 
King. See Electric Heat Control Co. 

Klixon. Set Westinghouse Electric & Mfg. Co. 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 


Marvel. See American Thermostat Ce. 

Mercoid Corp., 564 W. Adams, Chicago, Tl. 

Moeller, A. E., 261 Sumpter, Brooklyn, N. Y. 

Midget. See Coffin Mfg. Co., B. F. 

eae Steel Censtruction Co., 425 Fountenac, Seattle, 
as. 

Pyratherm. See Federal Gauge Co. 


Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal. 
Savutime Devices, Inc., 88 Manhattan, Rochester, N. Y. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
Standard Thermometer Co., 65 Shirley, Boston 19, Mass. 
Tagliabue a. Co., C. J., 18 33rd, Brooklyn, N. Y. 
Teeple Co., L. R., 540 E. 9th, Portland, Ore. 

rte ag See Bishop & ‘Babcock Sales Co. 
Time-O-Stat Controls Co., Elkhart, Ind. 

Trent Ce., Harold E., 439 N. 12th, Philadelphia, Pa. 
Visaflame. See Mercoid Corp. 
Westinghouse Elec. & Mfg. Co., 
Wilcolator Co., Newark, N. J. 


TIGHTENERS, Commutator 


East Pittsburgh, Pa. 


Elmes meatasering Works, Chas. F., 230 N. Morgan, 
Chicago, 

TIME SWITCHES. See Switches, Time. 

TIN FOIL 

Lehmaier, Schwartz & Co., 521 W. 25th, New York, N. Y. 

United States Foil Co., 30th & Grand Sts., Louisville, Ky. 

alah gg TANKS, WIRE. See Wire. Manufacturing Ma- 
chines. 

TINSEL. See Wire. Insulated 


TINSEL, Cord and Thread 

Belden Mfg. Co., 2310 B S. Western Ave., 
Diamond Braiding Mills, Chicago Heights, 
Frank & Co., M. J.. 15 W. 39th St., 
Hy-Sil Mfg. Co., Revere, Mass 


Chicago, Ml. 
Chicago, Ill. 
New York, N. Y. 


Kilo Co., 2 E. 23rd, New York, N. Y. 

Koelle. Frederick C., Real Estate Trust Bldg., Philadelphia. 
Lees Mfg. Co., 320 Broadway, New York, N. Y. 
Montgomery Co., J. R., Windsor Locks, Conn 

Rockbestos Products Corp., Nicoll & Canner, New Haven, Ct. 
Springfield Wire & Tinsel Co., Springfield, Mass. 


Taft Co., R. C., 


TIPS, Cord 

Duro. See McEvoy, C. H 

McEvoy. C. H., 430 Broadway, Lowell, Mass. 

National Acme Mfg. Co., 7500 Stanton Ave., Cleveland, O 

Norden & Co., S. 180 S. Water, Providence, 1. 

Rome Wire Co., Div. of General Cable Corp., Rome, N. Y 

Waterbury Brass Goods Corp., Waterbury, Conn. 

TOOLS, Commutator Slotting. See Sletting Machines @ 
Tools. Commutator. 


TOOLS, Coil Tamping 
-_ Commutator Dresser Co., 


174 N. Franklin, Chicago, Il. 


1039 Park Ave., Sycamore, 
TOOLS, Commutator Truing 

Acme. See Geen Equipment Corp. 

Allen Elec. & Equipment Co., N. Pitcher St., Kalamasoo 


Mich. 
Binghamton Flexible Shaft Co., Binghamton, N. Y. 
Central Mfg. Co., Fairfield, Ia. 
Green Equipment Corp., Monadnock Block, Chicago. Tl 
— Commutator Dresser Co., 1039 Park Ave., Sycamore, 
Imperial See Martindale Elec. Co. 


Jordan Bros. 74 Beekman, New York, N. Y. 

Martindale Elec. Co.. 1262 W. Fourth, Cleveland, Ohio. 
TOOLS, Storage Batter 

Battery Euipment & Supply Co., 7530 Greenwood Ave.. 
Chicago, M1. Burning Racks, Battery Trucks, Pilate 
Pressers, Mallets, Lead Burners and Strainers. 

Battery Parts Co., Inc., Wilkinsburg, Pa. (Leads.) 

Battery Tools Co., 29 Willow, Montclair, N. J. 


Besco. See Battery Equipment & Supply Co. 

Bobbett Elec. Mfg. Ce, 811 E. 48rd St., Chicago, Il 
(Knife Heaters.) 

Canedy-Otto Mfg. Co., 1816. MeGee, Chicago Heights, Tl 
(Floor Vises.) 

— Elec. Co., Schenectady, N. Y. (Lead Burning 
utfits. ) 

Heet-A-Knife. See Op-al. Elec. & Mfg. Co. 


Ohio Parts Co., 3301 Celerain Ave., Cincinnati. 

Op-al Elec. & Mfg. Co., 1057 E. 30th St., Indianapolis, Ina 
(Knife Heaters.) 

Orum, 8S. R. M., 503 N. 11th, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, Strap Punches, Terminal 
Pullers, Steamers, Racks or Stands, Terminal Post 
Shapers, Battery Analyzer, Post Sealing Machine, Plate 
Burning Press, Press and Stands.) 

Pyratip. See oe Elec. . 

Reliable Parts Mfg. Wellington, O. 

(Steamer and Still, COner Separator Cutter, Clips, Car- 
rier, Post Cutter, Terminal and Cell Puller.) 


(Terminals. } 
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Thompsen Mfg. Co., Meadville, Pa. 
Post Pullers, Pressing Tongs.) 


For Supreme Musical Performance 


THORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON 


ELECTRIC MFG. CO. 


Transformer Specialists Since 1895 
Chicago, Ill. 


Huron and Kingsbury Sts., 


TORCHES AND FURNACES 


Acetylene, 
Bernz Co., 


Alcohol, 
Otto, Newark, 


Clayton & Lambert Mfg. 


Dreadnaught. 


——, Kerosene. 


Co., ‘Detrott, Mich. 


See Wall Mfg. Supply Co. 


Klein & Sons, Mathias, Chicago, Ill. 


McGill Mfg. Co., 
Staysalite. 


TORPEDO Cord. See T 
TORSION BALANCES. 


ard 
TRANSFORMERS 


Gas Tube Sign. 
Oil Burner Ignition. 


mediate Voltage. 


TRANSFORMERS, 


American Bosch Magneto Corp., 


Voltage 


For Oil Burners, Gas Tube Signs, and other special pur- 


poses. 


Valparaiso, Ind. 

See Klein & 5 Sens. Mathias. 

ne. 

See Instruments, Laberatory Stand- 


Radio. See Radio Circuit Compenents. 
See Transformers, Oil Burner. 
See Transformers, Low & Inter- 


Low and Intermediate 


Sosmapete, Mass. 


American Transformer Co., Newark, N. 


Campbell Elec. 
Chicago-Jefferson Fuse & Elec. Co., 


Mfg. Co., 


Dongan Elec. Mfg. Co., 


K- 


Standard Transformer Co., 
Thordarson Elec. Mfg. Co., 


Uptigraff Mfg. Co., 


Supply 


cago, Ill 


burgh, Pa 


Ward Leonard Elec. Co., 


Webster Electric Co., 
TRANSMISSION DRIVES. 


Lynn, Mass. 


Co., 510 Sixth Ave., New York. 
Water, Milwaukee, Wis. 
Warren, 0. 


R. E., First National Bank Bldg., Pitts- 


Mt. Vernon, N. Y. 
Racine, Wis. 


See Chain, Transmissien. 


TRANSMITTERS, Power 


Controller drive giving a variety of speeds for use in 
connection with coil taping machines. 


Electric 


Philadelphia, Pa. 


Segur 
TROUBLE FINDERS. 
Switchboard ; 


Service Supplies Co., 


lith & 


~ee Electric Service Supplies Co 


Instruments, 


also Testers, Coil. 


TRUCKS, Armature. See Lifts, Armature. 
TRUCKS, Factory Steel 


Angle Steel Stool Co.. 
TRUING Devices, 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parts. 


Plainwell, Mich. 
Commutator. 


See Tools, Commutator. 


Brass. See Tubing, Brass 


Condenser. 
Copper. 
Cutters. 
Fibre. See Fibre. 
Fibre Candle 
Mica. See Mica. 

Paper. See Tubes, 
Platinum. 


Pyrometer. See Cores, 
Refractory. See Cores, 
Radio. 


Varnished Fabric. 


See Tubing, Brass and Copper. 
See Tubing, Brass. — 


See Stocks, Dies, etc. 
See Candles. 


Paper. 
See Platinum. 


Resistance. 
Resistance. 


See Radio Vacuum Tubes. 
See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores; Sleeves, Bushings 
Cleveland ‘Container Co., 


Climax Tube Co., 
Klimaxcore. 
McCausland, J. E., 
Pairpoint Corp., 


Reliable Elec. Co., 3145 


Remington Mfg. Co., 
Standard Underground Cable Co., Div. 


Textile Tube Co., 
TUBING, 


American Brass Co., 
Anaconda. 


Corp., Pittsburgh, Pa. 


Dallas Brass & Copper 


French Mfg. Co., 
Michigan 


Detroit, Mich. 


939 Barnum Ave., 


10800 Berea Rd., Cleveland, O. 


Mystic, Conn. 

See Climax Tube Co. 

86 Valley, Providence, R. I. 
New Bedford, Mass. 


Carroll Ave., Chicago, Ill. 


Bridgeport, Conn. 


ington, D. C. 
(Paper Sleeves. ) 


Baltimore, Md. 


See Natic a Bee B oan 

ee Nation: ec. roducts 
ae — i vat 
onklin Brass opper Co., E., 54 La . 

Cook, Dunbar Smith Co, ‘ae’ 


Waterbury, Conn. 


85 Sprague, Providence, R. 
Co., 820 Orleans, Chicago, Ill. 


128 Robbins, Waterburv, Conn. 
Copper & Brass Co., 5851 W. 


Mueller Brass Co., Port Huron, Mich. . 


National ou & Smelting Co., 1395 Coltman Rd., Cue 


land, 


National _ m Products Corp., Pittsburgh, Pa. 


Randolph Clowes Co., 
Relleum. 


Rome Hollow Wire & Tube Co., 
Rome Turney Radiator Co., Rome. 


Se. 


Cisckei 156: etiam) 


arms ciienad 


2500 Military ores 


Waterbury, Conn. 
See Mueller Brass Co. 

Roberts Tube Works, 
Rome Brass & Copper C 


‘o., Rome, N. 
Rome, N. Y. 
i A 
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The best in flexible arms 
for portable and thera- 


peutic lamps, etc. 

MADE of steel and brass 
in all Finishes. Special 
to your requirements. 


Write for prices. 
CHAS. FISCHER SPRING CO. 


238 Kent Avenue 





Brooklyn, N. Y. 


(Reamers, Termina) 


1505 W. 15th, Chicago, 
2985 Franklin, Detroit, Mich. 
General Electric Co, (Merchandise Dept.), 
W Ignition Corp., 2811 Chester Ave., 
Manhattan Elect 
Sorgel Electric Co., 89 W. 


Bridgeport, Conn. 
Cleveland, Ohio. 


Huron & Kingsbury Sts., Chi- 


Cambria Sts. 


Portable and 


of General Cable 


Stone Paper Tube Co., 38 O. N. E., Wash 
Fall River, Mass. 


Brass and Copper 
Waterbury, Conn. 
: See American Brass Co. 

Baltimore Tube Co., 1301 Wicomico, 
Bridgeport Brass Co., 
Bull Dog. 
Chase 


Jefferson Ave., 


Detroit, Mich. 
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Scovill Mfg. Co., Waterbury, Conn. 
Standard Underground Cable Co. (Div. 
Corp.), Pittsburgh, Pa. 

Summerill Tubing Co., Bridgeport, Pa. 
Torrington Mfg. Co., Torrington, Conn. 
United Wire & Supply Co., 1497 Elmwood Ave., Providence. 
Wells Co., A. H., Watertown Ave., Waterbury, Conn. 
Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


TUBING, Flexible Metallic 
(Flexible Tubing.) 
Almond Mfg. vo., T. R., Ashburnham, Mass. 
American Metal Hose Co., Waterbury, Conn. 
american Metal Moulding Co., 146 Coit 8t., Irvington, N. J. 
Anaconda Wire & Cable Co., 25 Broadway, New York, w & 3 
Auto-Brassflex. See National Metal Elec. Products Corp. 
‘Auto-Steelfiex. See National Metal Elec. Products Corp. 
Breeze Corp., Inc., 24 S. 6th, Newark, J. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
National Elec. Products Corp., 1110 Fulton Bldg.. Pitts- 
burgh, Pa. 
Rinex. See United Metal Hose Co. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Time-O-Stat Controls Co., Elkhart, Ind. 
Titeflex Metal Hose Co., Newark, N. J. 
Triangle Conduit Co., Dry Harbor Rd. 
Brooklyn, N. Y. 
United Metal Hose Co., 724 Garrison Ave., New York, N. ¥. 
White Dental Mfg. Co., S. S., 152 W. 42nd, New York, 


TUBING, Rubber 
Rubber Tubing for Insulating Wire in Instruments and 
Telegraph Signal Lines. 
Canfield Rubber Co., 702 Railroad Ave., Bridgeport, Conn. 
Fisler Electric Corp., 756 S. 13th, Newark, N. J. 
aultless Rubber Co., Ashland, O. 
Forest City Rubber Co., 1276 Ontario, Cleveland, 0. 
Goodrich Rubber Co., B. F., Akron, O 
Rubber-Vac. See Eisler Electrie Corp. 
Tyler Rubber Co., Andover, Mass. 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N. f. 


TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 
Aeme Wire Co., New ow Conn. 
Alpha Radio Supply Co., 520 Broadway, New York, N. Y. 
Bentley-Harris Mfg. Co., Conshohocken, Pa. 
Brand & Co., William, 268 Fourth Ave., New York, N. Y. 
Empire. See Mica Insulator Co. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Goodrich Rubber Ce., B. F., Akron, O. 
Insulated Duct & Cable Co., Stokes, Trenton, N. J. 
Insuline Corp. of America, 78 Cortlandt, New York, N. Y. 
irvington Varnish & Insulator Co., Irvington, N. J. 
Lee Tire & Rubber Co., Conshohocken, Pa. 
Mica Insulator Co., 200 Varick, New York, N.Y. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
rearce Co., R. T., Covington, Ky. (Insulated Waxed Cotton. 
Turbo. See Brand ‘. *~ 
Varfiex Corp., Rome. 


of General Cable 


and Cooper Ave., 


TURNED- uP BOXES. “AWD CABINETS. See Cabinets, 
Sheet Steel 
TURNING TOOLS, COMMUTATOR. See Tools, Commu- 


tator Truing. 


TWINE, Armature Winding; Torpedo Cord 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Winne & Son, Frank W., 42 N. Front, Philadelphia, Pa. 

UNDERCUTTERS, Mica. See Slotting Machines & Toels, 
Commutator. 

UNITS, Refrigerator Condenser. See Condenser Units, Be- 
frigerater 


UNITS, Rods and Grids, Resistance 

Acme Elec. Heating Co., Dept. R, 1217 Sere, Bostoa, 
Allen-Bradley Co., 494 Reed, Milwaukee, 

Automatic Electric Heater Co., 1706 Race, Philadelphia, Ps. 
Bradleyunit. See Allen Bradley Co. 

Buffalo Products Co., Broome & Lafayette Sts., New York, 
Burger, J. P., 1813 Columbus Rd., Cleveland, O. 

Calred, See Edison Elec. Appliance Co. 

Chromalox. See Edwin L. Wiegand Co. 

Clark Controller Co., 1146 E. 152nd, Cleveland, 0. 

Crown Coloring & Chemical Co., 33 W. 17th, New York. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 
Dalton-Marsh Co., 88 Holten, Danvers, Mass. 

Daric Co., 35 E. “2ist, New York, 

Di-El-Ite. See Wirt Co. 

Dixon Crucible Co., Jos., Jersey City, N. J. 

Dur-ristor. See Cutler-Hammer, Inc 

Eagle Elec. Mfg. Co., 79 Hall, Brooklyn, N. Y. 
Edgerest. See Industrial Controller Div. 

Edgewound. See Monitor Controller Co. 

Edison Electric Appliance Co., 5618 W. Taylor, Chicago, IL 
Elec. Controller & Mfg. Co., 2700 E. 79th, Cleveland, O. 
Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, Pa. 
Elemite. See Louthan Mfg. Co. 

Erie Resistor Corp., 644 W. Twelfth, Erie, Pa. 


Fits-All. See Eagle Elec. Mfg. Co. 
Fitz-All. See Rodale Mfg. Co. 
Fitz-Rite. See Rodale Mfg. Co. 
Fix-All. See Witlow Elec. Mfg. Co. 


F & M. See Hiram Marks Elec. Co. 
General Electric Co., Schenectady, ms 2 
Globar Corp., Niagara Falls, Y. 


Glo-Well. See Eagle Elec. Mfg. Co. 

Gold Seal Elecl. Co. of Ohio, Inc., 250 Park Ave., New 
York, N. Y. 

Hance-Parker a Co., 397 West Main, Meriden, Conn. 

Hankscraft Co., 615 E. Washington, Madison, Wis. ‘Ovem 


Heater Unit.) 
Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 
Hexwound. See Monitor Controller Co. 
Industrial Controller Div. of Square D Co., 8S. Pieree & 
Hanover Sts., Milwaukee, Wis. 
Industrial Heater Co., 300 Canal, New York, N. Y. 
International Resistance Co., 2006 Chestnut, Philadelphia, Pa. 
(Radio Resistance.) 
Krischer’s Mfg. Co., 255 Calyer, Broeklyn. 
Louthan Mfg. Co., East Liverpool, 0. 
Marks, Elec. Co., Hiram, 804 Woodward Ave., Detroit, Mieh. 
Monitor Edgewound. See Clark Controller Co. 
Monitor Controller Co., 51 8. . Baltimore, Md. 
Nelco. See Nelson Electric Co. 
Nelson Electric Co., Plant City, Fila. 
Northern Electric Co., 2833 N. Western Ave., Chicago, Il. 
Mgeden Mfg. Co., 3947 Armitage Ave., Chicago. Il. 
Ohmite Mfg. Co., 636 N. Albany Ave., Chicago, Ill 
Ohm-Spun. See States Coq. 
Op-al Elec. & Mfg. Ce., “1057 W. 30th, Bence. Ind. 
Parker & Co., J , 407 Bulletin Bidg., Philadelphia, Pa. 
Poloron Elec. Mfg. Co., 20 Bond, New "York, N. Y. 
Presto Products Co., 64 University Place, New York, N. Y. 
Prometheus Elec. Corp., 358 W. 18th, New York, N. Y. 
Pyrox. See Westinghouse Elec. & Mfg. Co. 
Reben Elec. Mfg. 2024 Gravesend Ave., Brooklyn, N. Y. 
Remco. See Reben Elec. Mfg. Co. 


Renuall. See Ogden Mfg. Co. 
Repairall. See Waage Elec. Co. 
Replaceall. See Waage Elec. Co. 


Ribohm. See Ward Leonard Elec. Co. 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. 
Rubicon Co., 29 N. Sixth, Philadelphia, Pa. 
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‘Tne world’s most valiant gamester is not he who plays with chips or the stock market 

—he takes his chances with something more capricious than either of these—and that is, the 

Weather. And that man is the Farmer—the real producer of the world’s bread and butter 
and certainly, one of mankind’s good, old *stand-bys! 


The farmer has to gamble with the weather—but you, the manufacturer of heating-devices, 
have almost a “sure” thing when you use Chromel for your heating-elements. Because 
Chromel, like the farmer, is an old *stand-by and has been for the past 23 years. Chromel 
has consistently demonstrated its long life, uniform resistance and temper, and even stretch- 
ing properties. 


You take no chances when you entrust your good name to this good, old *stand-by. Your 
dealers also are acquainted w:th these facts, and gladly accept those heating devices equipped 
with Chromel. 


For technical data, ask for Catalog FG 


HOSKINS MANUFACTURING COMPANY 


4445 Lawton Avenue, Detroit, Michigan 
NEW YORK CHICAGO CLEVELAND BOSTON SAN FRANCISCO 


Canadian Representative: Hiram Walker & Sons Metal Products, Ltd., Walkerville, Ontario 


STAND-BY,* m». One who, 
| or that which, stands by one 


in need; something upon 


which one relies for constant 
use. 


ACCORDING TO WEBSTER 









MEANS ELECTRIC HEAT 


Hoskins Chromel 


WIRE THAT MADE ELECTRIC HEAT POSSIBLE 
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Cochrane’s 


AXES 


Compounds 


Paints and Varnishes 
for every insulation purpose 





41 years in the business. Write for samples of 
our latest finishing and saturating wax. 


Cochrane Chemical Company 
Established 1887 


432 Danforth Ave., Jersey City, N. J. 


UNITS—Continued 

Sepco. See Automatic Electric Heater Co. 

Smith & Co., T. C., 3915 Powelton Ave., 

Smoothwound. See Monitor Controiler Co. 

Bnoco. See Snow & Cv. 

Snow & Co., E. W., Rochester, N. Y. 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa 

Super. See Northern Elec. Co 

United Metal Art Mfg. Co., 293 Wyckoff Ave., Brookiyn, N.¥ 

Vitronm. See Ward Leonard Elec. Co. 

Waage Elec. Co.. 5100 W. Ravenswood Ave., Chicago 

Ward Leonard Elec. Co., 81 South, Mt. Vernen, N. Y 

Warren Elec. Appliance Co., Warren, Pa. 

Watlow Elec. Mfg. Co., 1820 N. 23rd, St. Louis, Mo. 
Pittsburgh, Pa 


Philadelphia, Fa 


Westinghouse Elec. & Mfg. Co., Mansfield, O 

Wiegand Co., Edwin L., 7500 Thomas Blvd., 

Wirt Co., 5221 Greene. Philadelphia, Pa. 

VACUUM CLEANER BAGS. See Bags, Vacuum Cleaner 

VACUUM DRYING & IMPREGNATING OVENS. Se 
Ovens, Industrial. 

VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 

Asco. See Automatic Switch Co. 

Automatic Switch Co., 154 Grand, New York. 

Chapman Valve Mfg. Co., Indian Orchard, Mass. 

Crane Co., 836 —— Ave., S., Chicago, Ill. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Electric-Valve Mfg. “By 68 Murray, New York, i. a 
Fabrice Thermostatic Control Co., 4750 Sheridan Rd., Chi 


cago, Ill. 

Gas-Gard Co., 375 Main St., E., Rochester, N. Y. (Gas.) 

General Electric Co.. Schenectady, im. Be 

Golden-Anderson Valve Specialty Co., 1385 Fulton Bldg., 
Pittsburgh, Pa. 

Lunkenheimer Co., Cincinnati, 0. 

Minneapolis-Honeywe!li Regulator Ce., Foarth Ave. & 28th, 
Minneapolis, Minn. 

Nacco Mfg. Co., 1482 Clara Ave., St. Louis, Mo. 

Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0. 

Reading Steel Casting Co., Bridgeport, Conn. 

Savutime Devices, Inc., 88 Manhattan, Rochester, N. Y. 

St. Louis Motor Valve Co., St. Louis, Mo. 

Tagliabue Mfg. Co., C. J., 18-83rd St., Brooklyn, N. Y 

Teeple Co., L. R., 540 E. Ninth, Portland, Ore. (Gas.) 

Time-O-Stat Controls Co., Elkhart, Ind. 

Victor. See Lunkenheimer Co. 

Zeco. See Zisch Engineering Corp. 

Zisch Engineering Corp., 39 Avenue L, Newark, N. J. (Gas.) 

VARNISH. See Paint, Varnish, Lacquer. 


VARNISHED TAPE. See Tape, Varnished Fabric. 
VARNISHED TUBING. See Tubing, Varnished Fabric. 
VOLT BOXES. See Instruments, Laboratory Standard. 
VOLTMETERS. 
VULCANITE. 


Hard. 
VULCANIZERS, WIRE INSULATION 


American Insulating Machinery Ce., 519 Huntington Ave. 
Philadelphia, Pa. 

Biggs Boiler Works Co., Akron, Ohio. 

WASHERS, FIBRE. See Fibre. 

WASHERS, Leather 

Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich 

WASHERS, Lock 

Keystone. See Positive Leck Washer Co. 

National Lock Washer Co., Newark, N. J. 

Positive Lock Washer Co., Ave. A & Miller, Newark, N. J 

Shakeproof Lockwasher Co., 2518 N. Keeler Ave., Chicago 

St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 
St. Louis. Mo 

WASHERS, Metallic 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Cena. 


Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Nut Mfg. Co, 2513 Cullerton, Chicago, Ill. 
Hubbard Spring Co., M. D., Pontiac, Mich. 
Massachusetts Machine Shop, Inc., Boston, Mass. 

New England Screw Co., Dept. A., 44 Farnsworth, Boston 
Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, IIL 
Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 


WATTMETERS. See Instruments. 


WAX AND COMPOUNDS 
Wax and Compound, Sealing and Filling...... See W 
Junction Box, Potheads, Battery Tops, Bolt 
Head Holes 
Wax and Compound 
Saturating and Finishing, Braided Wire, 
Impregnating Fabric and Paper. 


Chatterton’s Compound .......seeeeseeessereesces See C 
Ackurate Rubber Co., 25 Beaver, New York, N. Y.W.. .. 
Ajax. See Sherwin-Williams Co. 

Asphalt Products Co., 6531 S. State, Chicago... .. 8 
Bishop Wire & Cable Corp., 420 E. 25th, New 

SUR, Ges Ms. sevdbcavhsasddsednesekusnncesesee xa . 
Biwax Corp., 208 8. La Salle, Chieago, Ill.. S «. 
Black Nego. See Wiliams Co., F. M. 

Bulls-Eye. See Zinsser & Co 

Cablelene. See Vacuum Oil Co 

Candy & Co., 35th and Maplewood Ave., ChicagoW 8 
Cerowax. See Vacuum Oil Co 

Clifton Mfg. Co., 65 Brookside Ave., Boston........ € 
Cochrane Chemical Co., 432 Danforth Ave., Jersey 

.. Ut; Matansebecsanhanesbbdecsaues seankesen . ee 
Dolph Co., John C., 168 Emmet, Newark, N. J.W.. .. 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable _— Ce. 

Flake White. See Williams Co., F. é 
General Electric Co., Merchandise Dept., , 

UE. nn h0eeseb een cncenh oa500b0s0sesnbssisstes Ww 

Geoge Co, P. A., 4153 Bingham Ave., St. Louis. W 


Globe Chemical Co., Murray Road & Big 4 R. R. 
es ee ee eer err wes 


Goldo Brown See Williams Ce., F. M. 

Great Lakes Thread & Yarn Co., Div. of Gen- 
—_ Cable Corp., 5133 Wesson Ave., Detrett, 
BERGE, ob a W.o-0 04:44:64 Knee 00:0 0:.0:0:05:04.0050400.0 


Electrical Manufacturing 





Magnet Wire 
Electrical Cordage 
Rubber Covered Wire 
Office Wire 
Annunciator Wire 
Bare Flexible Copper 
Braids and Cables 


The Wheeler Insulated Wire Co. 
Bridgeport, Conn. 





Hercules Powder Co., 
(Wood Rosin) 
Hexauiate Products Corp. 
Imco. See Great Lakes Thread & Yarn Co. 
India Red Seal. See Williams Co., F. M. 
'nsulatine Co., 1 Broadway, New York.......... w 
Insulation See Vacuum Oil Co 
Knox & Morse Co., 80 Freeport, Boston, Mass..... ws 
Leverite. See Mitchell-Rand Mfg. Co. 
Lime Seal. See Mitchell-Rand Mfg. Co. 
McGill Mfg. Co., Valparaiso, Ind...........cccse oe SG 
Minerallac Elec. Co., 1045 Washington Blvd., 
CBEADO, TEL. oc cccscccccesnccecccessoccveces.eses ee 
Mitchell-Rand Mfg. Co., 19 Vesey, New York.... W 8 C 
Mule-Hide. See Lehon Co. 
Mitchell, Ind.... W 


National Cable Compound Co., 
National Wax Co., 189 W. Madison, Chicago, Ill... 8 
Nu-Blac. See Star Porcelain Co. 
Par Flexo. See Williams Co., F. M. 
Rubberseal. See Mitchell-Rand Mfg. Co. 
Rub-Flexo. See Williams Ce., F. M. 
—* Enequist, Inc., 86 Hausman, Brooklyn, 
Sherwin-Williams Co., Cleveland, O............. 7s. € 
Standard Varnish Wks., 433 4th Av., New York... W.... 
Standard Wax & Import Co., 110 E. 42nd, New 

WO, Th. Es cc cncnctesdesecsvctcccscceuccsese 
Star Porcelain Co., Trenton, N. J. 
Tacrite. See Seldner & Enequist, Inc. 
Tar Products Corp., Indiana Trust Bldg., Provi- 

dence, R. I. 
—— & Co., E. T., 576 Johnson Ave., Brooklyn, — 
Vacuum Oil Co., 61 Broadway, New York, N. Y.W.. .. 
Warner-Quinlan Co., 2 Park Ave., New York, N. Y. .... € 
Waverly Ou Wks., 54th and A. V. R. R., 

PT aEEL OME... «0 chs aumcin aah Ghee ne <Sann meee) so 
Williams Co., F. M., 1288 Prospect Ave., 
Zinsser & Co., 48 Vesey, New York, N. Y 


WEDGE DRIVERS. See Tools, Cummutator. 
WELDS, Lamp Lead-In. See Filaments, 


WELDING AND CUTTING OUTFITS 


Electric Arc, Spot, Butt and Seam Metal Welders anc 


Metal Cutting Outfits. 
Acme Elec. Welder Co., 1850 W. Fulton, Chicago, Ill. 
A. E. F. See American Electric Fusion Corp. 

Agnew Electric Welder Co., Milford, Mich. 

Allan Mfg. & Weldi Co., Inc., 726 Washington, Buffalo 


975 Market, Wilmington, Del. 





Incandescent 


Almanc. See Allan Mfg. & Welding Co., Inc. 

Alternarc. See Electric Arc Cutting & Welding Co. 

American Elec. Fusion Corp., 2610 Diversey Ave., Chicago 

Ames Co., 115 Ninth, Brooklyn, N. Y 

Burke Electric Co., Erie, Pa. 

Cushing Mfg. Co., 5617 Pacifie Blvd., Los Angeles, Cal 

Dwyer Machine Co., Lynn, Mass. 

er Products Co., 2400 Woodland Ave., Cleve- 
and, O. 

Eisler Electric Corp., 756 S. 13th, Newark, N. J. 

Electric Arc Co., 156 Jellit? Ave. 


Cutting & Welding 
Newark, N. J 


Electiic Welding Co. of America, 
Electric Welding Machine Co., 1530 Larned, E., Detroit. 
Farwest Electric Welder Co., 1107 Northlake Ave., Seattle 
Feveral Machine & Welder Co., Dana Ave., Warren, O. 
Fleet-Weld. See Lincoln Elec. Co. 
Fusion Welding Corp., 10257 Torrence Ave., Chicago 
General Electric Co., Schenectady, N. 

160 5th Ave., New York, N. Y 
Bay City, Mich. 


744 Court, Brooklyn, N. Y¥ 


General Engrg. & Supply Co., 
Gibb Welding Machines Co., 


Hansen. See Northwestern Mfg. Co. 

Hollup Corp., C. H., 3333 W. 48th Place, Chicago, Ill 

“inenin Flectrie Co., Coit Rd. and Kirhy Ave. Cleveland 

Lundy Co., E. A., Fulton Bldg., Pittsburgh, Pa 
McAdams Co., J. C.. New Britain, Conn 

Nigg Engineering Corp., Second St. & Covina Blvd., 
Covina, Cal 

Northwestern Mfg. Co., 480 Clinton, Milwaukee, Wis 

Owen Elec. Mfg. Co., Fayetteville, N. C. 

Plastic Arc. See Wilson Welder & Metal Co. 

Pyrotip. See General Elec. 

Quasi-Are., Inc., 11 W. 42nd St., New York, N. Y. 

Ryerson & Son, Jos. T., 2558 W. ‘16th, Chicago, Il. 


Sellars Arc Welder Co., 1200 Fourth Ave., Seattle. Wash. 
Seneca Electric Welder Corp., 5057 Woodward, Detroit, Mich 


Siemund Wenzel Electric Welding Co., 79 Hancock, Long 
Island City. N. Y. 

Swift Elec. Welder Co., 2567 W. Grand Bivd.. Detroit, 

Taylor-Winfield Corp., Mahoning Ave., Warren, 

Thompson Electric Welding Co., Lynn, Mass. 

Una Welding & Bonding Co., 1615 Collamer Ave., Cleve- 


land, O 
U. S. L. Battery Corp., Niagara Falls, N. Y. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Wilson Welder & Metal Co., Hoboken factory, Terminal 
Bldg.. Hohoken, N. J 

Zeus. Seo Gibb Welding Machine Co. 


WHEATSTONE BRIDGES. 
Standard. 


WICKS, Lubricating 
Brawley, T. R.. 279 20th, Brooklyn, N. Y. 
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WINDERS © S tatebeor Cord Types 
Also for Dynamic Coils; Armatures; Radio 


and Electrical Transformers. 
Vitreous Enamel Electric Ovens 


FREDERICK M. CONRAN 
107 Colden St., Newark, N. J. 


See Instruments, Laboratery 











-GILBY WIRE- 


COMPANY 
WILBUR B. DRIVER, President 
Manutacturers of 


RESISTANCE WIRES 


—round and fat, fine Wires, strip. Heat and aecld- 
resisting castings. Special alleys. We can advan- 


tageously fill your requirements. 
“TOPHET A” “TOPHET C” 
(formerly SOLAR) (formerly Tophet) 


“CUPRON” 
RIVERSIDE AVENUE, NEWARK, N. J. 





WINOERS 
Armature & Field Coil. 
« Field Coil 


See Winding Machines, Armature 


Cou. See Winding Machines, Armature & Field Coil. 
Klectromagnet. See Winding Machines, Induction Coil. 
Fuament. see Machines, Lamp Making. 
induction Ceil. See Winding Machines, Induction Coll. 
Levp. See Winding Machines. Armature & Field Coil. 

WINDING MACHINES, Armature and Field 
Cull 

Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve- 
jana, Ohio. 

Browning. See Mutual Foundry & Machine Ce. 

Chapman Electric Works, PF. K., 1820 Chouteau Ave., Bt. 
iwuis, Mo. 

Columbia Machine Works & Malleable Iron Co., Atlantie 
Ave. & Chestnut st., Breokiyn, » oe 

Comstock Mfg. Co., Wilkes-Barre, Pa. 

Conran, Frederick M., 107 Colden, Newark, N. J. 

Giectric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 

Handy. See Armature Coil Equipment Co., 2415 Ferestdale 
Ave., Cleveland, Qhio. a Tie 

Herald Electric Co., 29 East End Ave., New York, N. Y 

Hunsdorf, Wm., 2056 E. Fourth, Cleveland, 0. 

Liberty Starter. Co., 271 Vinewood Ave., Detroit, Mich. 

Live, W. C., 208 8. Geddes, syracuse, N. Y. 

Mutual Foundry & Machine Co., Atlanta, Ga. 


Onan, David W., 43 Royalstone Ave., Minneapolis, Minn 
Peerless. See Electric Service Supplies Co. 

Ridlon Co., Frank, 253 A St., Boston, Mass. 

Segur. See Electric Service Supplies Ce. 

Superior. See Armature Coil Equioment Co. 


WINDING MACHINES, Inductlon Coil 


Belden Mfg. Co., 2310B S. Western Ave., Chicago, Ill 
Conran, Frederick M., 107 Colden, Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J 


Leesona. See Universal Winding Co. 

Lipe, W. C., 208 8. es, Syracuse, N. Y. 

Morris Register Co., 29th & Broadway, Council Bluffs, lewa 

Radio Production Machinery Co., 212 Centre, New Yerk. 

CLniversal Winding Co., Boston, 88. 

Viking Tool & Machine Co., 747 65th, Brooklyn, N. Y. 

Weehawken Engineering Co., 543 Gregory Ave, Wee- 
hawken, N. J. 

WINDINGS. See Coils, Finished. 


WINDOW SHADES, Factory 
Athey Co., 6142 West 65th St., Chicago, Ill. 
WIRE (Cable) (Cord), Aluminum. See Aluminum. 
Copper Clad. See Wire, Copper Clad. 
Forms. See Forms, Wire. 
Frames. See Forms, Wire. 
Fuse. See Fuses and Fuse Wire. 
Lamp & Tube Filament. See Filaments, 
Lamp. 
Molybdenum. See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Scrapers. See Strippers. 
Strippers. See Strippers. 
Tungsten. See Filament, 


WIRE, Bare 
Armature Banding 
Copper Wire . 


Incandescent 


Incandescent Lamp. 





Resistance Wire 
Steel Wire 
Acme. See Alloy Metal Wire Co. 
Aavance. See Driver Harris Wire Co. 
Alloy Metal Wire Co., Moore, Pa..............-- Se ss 
American Copper Products Corp., 233 Broadway, 
Wow Work, WO. FY. wccccccccccccccccscccccsseces 
American Electrical Works ebnreeennr tt 
dence, I. 


American Insulated Wire _ “‘Gabie sagsboymacovane 


General Cable Gorp.. * w. ont Chieago.... C .. 8 
American Steel & ire 7 & La Saile, 
Anaconda wie & Cable Co., Fy “sean, New 


f 
a2poraow 


Yori, NM. FZ. cccccccccccccccccccccccccccccces 
Anylite Elec. Co., Fort Wayne, Ind......... eseoe © 
Ballast. See Gilby Wire Co. 
Baltimore Copper Mills (Div. of General Cable 

Corp.), Baltimore, Md...........sececeesceeees 
Bassett Metal Goods Co., Derby, se (General 

se Agus, Hatheway 7 Co., 16 Hudson, New 

ls Mi Ik? sanceenseseqnedtenes sendcacheene> a 
Belden Mfg. Co., 2310B 8. Western Ave., Chicago C .. 8 
Beldenite. See Belden Mfg. Co. 


Bradford, Kyle & Co., Plymouth, Mags............ ++ a es 
Braidite. See Cornish Wire Co. 

Brenvar. See American Insulated Wire & Cable Co. 
Bridgeport Brass Co., Bridgeport, Conn........ Cc 

See Driver Harris Wire Co. 

Chromel. See Hoskins Mfg. Co. 

Chromic. See Murray-Harris Wire Co. 


Climax. See Driver Harris Wire Co. 
Comet. See Driver Harris Wire Co. 
Comin. See Gilby Wire Co. 


Cook Plate Co., Edw. N., 70 Ship, Providence, RB. 1. C .. .. 
Copperweld. Steel Oe. Giassport, Pa 
pperwe: tee! os 
Cornish Wire Co., 36 Chureh, he York; N.Y. @ 1... 

Corwice. See Cornish Wire Co. 
Crape. See Indiana Steel & Wire Co. 
Crescent Ins. Wire & Cable Co., Trenton, N. J.. C 


Cupron. See Gilby Wire Co. 
Darow Mfg. Co., 36 EK. 20th, New York, N. ¥... C .... 
Detroit Insulated Wire Co., Detroit, Mich...... G uc os 
1885. See Chicago Insulated Wire & Mfg. Co 
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atficld Radi Wire 


in 





for the radio 
Red manufacturer 
Green ‘ 
Blue Coiors 
Blue a 
Yellow 





Orange Rubber-covered Hookup Wire, in twelve colors, Hatfield also etnaaiiaiibia=. 
Saturated Push-back Wire, Parallel and Twisted { complete line of Fixture Wir 

Purple Cord, Hatfield “Color-X,” Cord sets and Harnesses. atl Wir Fae bb > tone 

Brown Whatever your requirements may be—a big order ee 

Pink and in a hurry—Hatfield, with two great plants, 

W hite will see that you get it when you want it. 

Black Samples awaiting your inquiry—state the character of wire you 

Gray use most. The low prices will surprise you when you note the 


unusually good quality of HATFIELD wires. 


HATFIELD RUBBER WORKS, /nc. Main Office—Hillside, N. J. 


Factories: Hillside, N. J., and Hackettstown, N. J. 
New York | Rochester Portland St. Louis San Francis« Cleveland Denver 
Philadelphia San Antonio Chicago lincoln Seattle Pittsburgh Oakland 
Baltimore Los Angeles Boston New Orleans Detroit Minneapolis St. Pa 


Columbia electroplating generators are 
particularly adaptable to the plant that 
maintains a department for plating the 
products it manufactures. 


Columbia products embody definite ad- 
vancements in design and construction re- 
sulting in unmatched performance. 


























Du 
ROGERS 


Fuller 
Board 


Press 
Board 


Armco 
Paper 


Columbia electroplating generators are built 
in sizes from 100 to 10,000 ampere capacity. 
Double commutator type machines are fur- 
nished for either 6 and 12 volts or 714 and 


15 volts. All standard sizes in stock; imme- 
diate shipment. 







The extraordinary value of Columbia generators 
is conclusively proved by 13 outstanding features 
which are explained in bulletin C 100. 






Mi 










ROGERS ability to meet specific require- 
ments with thoroughly high grade in- 
sulating papers, is attested to in the fact 
that motors, generators and transformers 
of leading makes use ROGERS—have for years. 


ROGERS PAPER 


Manufacturing Company 


South Manchester, Conn. 


1500 ampere at 6 volt, 750 ampere at 12 volt 
Columbia generator driven by General Electric 
induction motor. 








Columbia Electric Manufacturing Co. 
1292 East 53rd St., Cleveland, Ohio 

















































Try it 
Yourself 


Just sit on an ordinary stool or 


chair for one 




















ROYAL Factory 
Chair for one hour, 
and you will know 
an employee 
can do more and 
better work on a 

























“Seat of Production’ 


Factory Chairs 


causes of lost production— 


comfortable work 
inadequate type of seat still fre- 


substituting 


Adjustable chairs with comfortable saddle 
seats and springy back-rests will preserve 
> energy now being lost by using 
» kind of chair.” 






established concern an invi- 
for 60 days at 
Chair or Stool, 


scientifically 





Eastman Kodak Co. Singer Sewing Machine 
International Harvester Co. 

Brown Shoe Co. 
Beech-Nut Packing Co. 
Johnson & Johnson 


Brown & Sharpe Mfg.Co. 


ROYAL METAL MFG. co. 


of Industrial Chairs 


General Cigar Co 
Western Electric Co 





Manufacturers 


S. Michigan Avenue, 











Attention of Mr 












0 Check here if catalog desired. 





Electrical Manufacturing 


WIRE, Bare—Continued 


wriver Harris Wire Co., Harrigon, N. J.........- 


Electron. See Bassett Metal Goods Ce. 
Kixcelicier. See Branford Elec. Co. 


Fullman Mfg. Co., 1209 Jefferson, Latrobe, Pa...... .. 
Gilby Wire Ce., Biverside Ave., Newark, N. J...... 


Goldmark Co., James, 83 Warren, New York.. 


Hope Webbing Co., Providence, R. I. (Braided 


Wire ZADO) acecesesscscescrccescscosecesccens 

~—— Mfg. Co., 4415 Lawton Ave., Detroit, 
BOM, _- 0.9. 00.0:63'060.0800:6060040.6060400,00054600000.4.9 

Mises Wine Ca.. Gene. TE. Tn occ cviescccsceses 


Ideal. See Driver Harris Wire Co. 


Indiana Rubber & Insulated Wire Ce., Jonesboro, 





Indiana Steel & Wire Ce., Muneie, Ind. ...... 
Karma. See Driver Harris Wire Co. 

Keystone. See Fuliman Mfg. Co. 

Lucero. See Driver Harris Wire Co. 


Marion Insulated Wire & Rubber Co., Marion, Ind. C 


Monex. See Standard Alioy Wire Co. 
National-Harris Wire Co., 195 Verona Ave., 


POPU, Dh. Mince ceedesdemadotnserenescuseabavns 
Nehring Electrical Works, De Kalb, Ill. .......... 


Nichrome. See Driver Harris Wire Co. 
Novar. See Standard Alloy Wire Co. 
Page Steel & Wire Co., Bridgeport, Conn.. 


Paranite. See Indiana Rubber & Insulated Wire Co. 


Peerless. See Alloy Metal Wire Co. 
Phillips Wire Co., Div. of General Cable Corp., 


WIN CO ne ld ea ecg Cc 


Phono-Electric. See Bridgeport Brass Ce. 
Premier. See Alloy Metal Wire Co. 


Providence Insulated Wire Co., Providence, R. I.. 


Race. See Ross Wire Co. 


Revolute Wire Co., Hastings-on-Hudson, N. Y.... 


mace Co., A. H., PUseeed, Maes. .ccconcceseccccs 
Roebling’s Sons Co., John A., Trenton, N. J...... 
Rome Wire Co., Div. of General Cable Co., 
MG. Tin, He  sancvnscpeceaceocecegeenseccesas Cc 
Ross Wire Co., 69 Bath, Providence, R. I.......- 
Seneca Wire & Mfg. Co., Fostoria, O. sashes 


Silcrimp. See Valley Narrow Fabric Co. 
Silectron. See Standard Alloy Wire Co. 
Solar. See Gilby Wire Co. 


Sparg Wire Co., J. A., Rome, N. Y............ 


Standard Alloy Wire Co., Elizabeth, N. 


Standard Underground Cable Co. (Div. “a “General © 
Cable Corp.), Pittsburgh, Pa. ..........-.sseeees Cc 
Super-Insulated Wire Co., Plymouth, Mass. ...... 


Superior. See Alloy Metal Wire Co. 

Talking Tape. See Hope Webbing Co. 

Therlo. See Driver Harris Wire Co. 

Tophet. See Gilby Wire Co 

Tru-Lay. See Page Steel & Wire Co. 

Valley Narrow Fabric Co., Falls, R. I. 

Wheeler Insulated Wire Co.. Bridgeport, Conn. 


WIRE, Copper Clad 
Copperweld Steel Co., Rankin, Pa. 


Standard Underground Cable Co., Div. of General 


Corp., Pittsburgh, Pa. 
WIRE SOLDER. See Solder. Bar and Wire. 


WIRE DRAWING MACHINES 


Drawing and Re-drawing Mill Equipment for Small Wires 
American Insulating Machinery Ce., 519 Huntington Ave.. 


Philadelphia, Pa. 
Sleeper-Hartley, Inc., Worcester, Mass. 


Torrington Manufacturing Co., 70 Franklin, Terrington. 


Conn 
Vaughn Machinery Co., Cuyahoga Falls, Ohio. 


Wire Machinery Corp. of Am.. New Haven, Cen. 


WIRE, Insulated 


KEY 

Annunciator, Office, Bell Wire... .See 
Asbestos Covered Heater Cord...... See 
Asbestos Covered Magnet Wire....See 
Enameled Magnet Wire ......... .-See 
Pee. Wate occssossvceccecens See 
Flexible Reinforced Heavy Duty 

SUE. 66.0600 0 sdeccdcenesceseees See 
TON TI nc cvncccenccecccneses See 
Ignition Cable ..........-seseseeee See 
EAM COE cc cccvccesvevessnescess See 
BEA, WO occ ccccccccccesecesss See 
Rubber Covered Wire & Cable. .See 
Steve Wire e 





Telephone Cord ... 


A-A Wire Co. (Div. of General Cable 
Corp), 420 Lexington Ave., N. Y. C.. B 

A-1 Brand. See American Insulated. 

Acme Wire Co., New Haven, Conn. 
Eramaled Silk, Cotton ...... sae 

Amelectric. See American Elec. 


American Braiding Co., Holyoke, Mass. R .........- 


American Brand. See American Insu- 
lated Wire & Cable Co. 

American Copper Products Corp., 233 
Broadway, New York, N. Y. 
American Electrical Works (Philipsdate), 
Providence, R. I. 


American Enameled Magnet "Wire “Co., a eae nits 


Muskegon, Mich. 
American Insuiated Wire & “Cable “Co. 
Div. of General Cable Co., 954 W. 
21st, Chicago, Il. 


American Insulated Wire Corp., —-_ 2 


General — Co., 45 Baker, Previ- 





Games, BB. Beccceccvsecscccasescececss RF 
American Steel & Wire C S. La 
Salle, Citlenge, TE. .cccccccccccccscs RFH 


Americore. See American Steel. 
Amerite. See American Steel. 
Amerixe. See American Steel. 
Amparak. See American Steel. 
Anaconda Wire & Cable S- 25 Broad- 
way, Wow Wark,  M.. Kisssvessatscs R W 
Anaconda Wire & Cable Co. "Pawtucket, 


Anaconda Wire & Cable Co., Maring Wire 


Branch, Muskegon, Mich. ‘(Silk, Enamel) .. .. 22 ce oe 


Ansonia Electrical Co., Ansonia, Conn. 

Silk, Cottam, Minnmoled.....cccosssccces os so ee 
Armoriokt. See American Steel. 
Bay State Insulated Wire & Cable Co., 

Paydras (Mattapan), 26, Boston..... R 


RANE «esac agtuta daceetueiaes RFHAT} 


Belden Mfg. Co., 2310B 8S. “Western Ave., 

Beldenamel. See Belden Mte. \ 

Beldenite. See Belden Mfg. Co. 

Bishop Wire & Cable Kati 420 E. 
Sth, Mew York, WM. FV... cccccccccses RF 

Boston Insulated Wire a Cable Co., 65 


Bay, Boston, Mas®. .......0--eeeseees BP Ese cs cc 


SMPs SEER 
q) 


> 
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Bradford, Kyle & Co., Plymouth, Mags...........M 
Cablex. See Collyer Insulated Wire Co. 

Celatsite. See Acme Wire Co. 

ee Sa Wire Co., wee, 


Colorbeston. See General Elec. Co. 
Condex. See Simplex Wire Co. 
Colorubber. See Belden Mfg. Co. 
Copperweld Steel Co., Rankin, Pa...... e466 oe os 
Cotenamel. See Belden Mfg. Co. 
Cottonite. See Acme Wire Co. 
Crescent Ins. Wire & Cable Co., Trenton, 

errr ti ee ee RFHATM 
Darow Mfg. Co., 36 E. 20th, New York. BR .. .. «+ «+ «+ 
Davis-Jones Insulated Wire Co., Paw- 


tueket, BR. 1. wcccccccccccccccsccccccs BPREA?®.. 
Deltabeston. See York Insulated. 
Detroit Insulated Wire Co., Detroit, Mich, R ...... T 


Diamond Braiding Mills, Chicago Heights R F H.... M 
Di-Noburn. See Diamond Braiding Mill. 
Dreadnaught. See Indiana Rubber Co. 


Driver-Harris Co., Harrison, N. J...... ad Oe ow b6 48 
Dudlo Mfg. Co., Div. of Cae 
Cable Corp., Fort Wayne, Ind...........+.+..+.M 


Ducatto. See Dudlo Mfg. Co. 

Durabilt. See Anaconda Wire & Cable Co. 
Duracord. See Anaconda Wire & Cable Co. 
Durawire. See Anaconda Wire & Cable Co. 
Vuro, See McEvoy, 

Eagle. See Goldmark Co., James. 
Eastern Insulated Wire Co., Tilton, N. H. B .... .-.-- 
1885. See Chicago Insulated Wire. 
Enamelite. See Acme Wire Co. 

Enterite. See Rome Wire Co. 

Fibrex. See Simplex Wire Co. 

Flexible Woven Cable Co., 755 Beylston, 

Boston, Mass. ..ccccccccscccccsccccce ce 
Flex-O-Cord. See Packard Elec. Co. 

Gareo. See General Asbestos Co. 

Gavitt Mfg. Co., West Brookfield, Mass. .........-T.. 
GE-Fiex. See General Elec. Co. 

General Asbestos & Rubber Co., Charles- 

fom, B. CG. cccccccccccccccccsccccccce 0 ce ae 
General Elec. Co., Mer- 

chandise Dept., Bridgeport, Conn.... RB F H.... M 
Giant. See Cellyer Insulated Wire. 

Goldmark Co., James, 83 Warren, New 

York, Annunciator and Asbestos, Cotton, 

Silk and Enameled Magnet ..............+. A-- 
Goodyear Rubber Insulating. See Graybar Electric Co. 
Graybar Elec. Co., Graybar Bldg., Lexing- 

ton Ave. & 43rd St., New York, De Be eres cees & ve 
Grimshaw. See New York Ins. 

Hatex. See Hatfield Rubber Wks. 
Hatfield Rubber Wks., Inc., Hillside, 


N. J. R 
Hazacord. See Hazard Insulated Wire Works. 
Hazard Insulated Wire Works, Div. 

of Okonite Co., Wilkes-Barre, Pa.... R F .. 
Holyoke Co., 621 Broadway, New Yerk.. BR .. . 
Inca Mfg. Co., Fort Wayne, Ind. issn 06 ee @O 
Indiana Rubber & Insulated Wire Co., 

Jonesboro, Ind. ...ccccscccccsccccees BP 8 .« -- oe 
I. X. L. See Collyer Insulated. 

Kable. See Safety Cable Co. 

Kenrite. See American Insulated. 

Kerite Ins. Wire Cable Co., 30 Church, 
New York, N. Y. 


>> 
RE: 


Kilo, Co., 2'E. 23d, New York.........- Careh seccee a ae 
Koelle, Frederick C., Real Estate Trust 
Bldg.. Philadelphia, Pa. ....... ..... ane eh oe 


Lowell Insulated Wire Co., Lowell, Mass. R F H...... 
Liberty. See Nat. Metal Molding 
Loxsteel. See Hazard Insulated Wire wens. 
McEvoy, C. H., Lowell, Mass............ R ie ae oe 
Marion Insulated Wire & Rubber Co., 

ee re ree RBPHAT.. 
Massachusetts Elec. Mfg. Co., West Lynn, 

BE... cwvecdscedasoncesesisantesaces 02 06 ce ce ce M 
Moan Co., J. R., Windsor Locks, 


N. E. See Goldmark Co., Jam 
New York Insulated Wire Co., lid Liberty, 
Now York, NM. YF. acccscccccccccccvece 
Nitro. See Belden Mfg. Co. 
0. K. See Phillips Wire Co. Also 
Okocord. See Okonite Co. 
Okonite Co., Passaic, N. J..........++++ Ms us 66 kee as 
Ozex. See Simplex Insulated Wire 
Packard Electric Co., Warren, O....... RF 
Parac. See Phillips Wire Co. 
Paracore. See U. 8S. Rubber Co. 
Parafiex. See Bishop Wire & Cable 
Paranite. See Indiana Rubber. 
Parkerite. See Seward Wire Co. 
Peco. See Packard Elec. Co. 
Philadelphia Insulated Wire Co., 200 N. 
Third, Philadelphia, Pa.. dai ce Se ae Dae 
Phillips Wire Co.. Div. of General “Cable 
Comp, Pramtadset, BR. Zo... .cnccsccces I aie ook te ee ae 
Providence Insulated Wire Co., Providence R F H A 
Raven Core. See New York. 
Reliance. See American Steel. 
Rockbestos Products Corp., Nicoll & Conner 





Sts., New Haven, Conn.............+ a... 8.8 
Roebling’s Sons Co., John A., Trenton, 
Kvsinaseeee anedenscd Reesmenseeee RFHATM 
me] Sle etrical Co., Inc., Div. of General 
Cable Corp.. Rome, WW. YV....-csvess oe oe -M 
Rome Wire Co., Div. of General ese 
Corp., Rome, N. Y. a? 2... Fz 
Ross Wire Co., 69 Bath. Providence, R. Rock Guar ve 
Romoxide. See Rome Wire Co. 
Ruffcoat See Rome Wire Co 
Runzel-Lenz Elec Mfg. Co., 1751 N. 
Western Ave., Chicago, Ill eas 35-65 - we 
Safety Cable Co. (Div. of General “Cable 
Corp.), Mew Yor .cccccccccccccccce BP BE we oe on 


Salamander. See York Insulated. 
Seward Wire Co.. Parkersburg, W. Va. R.. . 
Silkenamel. See Belden Mfg. Co. 
Silkenite. See Acme Wire Co. 
Simeore. See Simplex Wire. 
Simplex Wire & (Cable Co., 63 Syd- 

nev. Cambridge. Mass. ...........+++ RF 
Shield. See Ansonia Elec’l Co. 
Southern States Cable Co., Div. of Gen- 

eral Cabie Corp., Mobile, Ala......... iginacatee ue 
Spiralweave. See Hazard Ins. Wire 
Standard Alloy Wire Co., Elizabeth, N. J..... H.....- 
Standard Underground Cable Co., Pitte- 

burgh, Pa. (Div. of General Cable.) R F HAT .. 
Sterling. See Standard Underground. 
Sterling Insulated Wire Co., Fall River, 

WOME ne cansccincescenwnscncedicenes aw ad +4 OS ae 
Strand & Sweet Mfg. Co., Winsted, Conn... ........M 
Super-Service. See Rome Wire Coe. 
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There is usually one best metal for 
every manufacturing requirement. 
The American Brass Company, 
through its Technical Department, 
is prepared to help determine what 
this metal is, and if the need is met 
most advantageously with copper or 
an alloy of copper, to supply the 
metal in uniform, dependable quality 
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Electrical Manufacturing 


ANACONDA 
COPPER 


and 


COPPER ALLOYS 


—in all commercial shapes for 
manufacturing requirements 


The American Brass Company embodies in 
Anaconda Copper, Brass and Bronze Products 
the highest technical skill in manufacture, with 
an accumulated knowledge and experience of 
more than a century. Anaconda Metal Products 
for the Electrical Industry include: 


Sheets, Rolls | Copper, Nickel Siiver, Phosphor Bronze, 
and Strips Brass, Everdur Metal, Special Alloys 


Wire Magnet Wire—cotton covered 
Products Office and Annunciator Wire 
Resistance Wire—Nickel Silver 
Spring Wire — Phosphor Bronze, Silicon 
Bronze and Everdur Metal 
Fine wire on spools for electrical purposes 


Rods Copper, Brass, Phosphor Bronze, Everdur 
and Bars Metal, Free Turning Brass, Special Alloys, 
Commutator Bars and Segments 
Bus Bars—High conductivity Copper 
(guaranteed 99%) cold drawn to di- 
mensions 
Welding Rods—Tobin Bronze, Everdur, 
and Phosphor Bronze. Special Alloys 


Tubes Copper, Brass and Special Alloys 
Phosphor Bronze—for bushings, etc. 
Bus Tubes—High conductivity Copper— 
Special grades for bending, flanging 
and expanding 


Special Fancy Pattern, Sheets and Tubes 
Products Die Pressed Parts— Wrought Brass, Cop- 
per and High Tensile Strength Bronze 


—Furnished to specifications 
Extruded Shapes 


Anodes Rivets and Burs 


THE AMERICAN Brass COMPANY 


General Offices: Waterbury, Connecticut 
Offices and Agencies in all the Principal Cities 


ANACONDA 


COPPER “2 BRASS 
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(See Also Wire Drawing Machines; 
Taping Machines, Wire; 
Enameling Machines for Magnet 
ping Machines; Vulcanizers, 

Armoring Machines 
Braiding Machines 
Bunching Machines 
Covering Machines 
Insulating Machines 
Insulation Straining Machines........ 
Measuring Machines ............. 
Park Cabling Machines. 
Saturating Tanks ... 
Spooling Machines 
Stranding Machines 
Tinning Tanks 
Winding Reels 


Wire; 





Aimco-Seward. See American Insulat- 
ing Machinery Co. 
American Insulating Machinery Co., 519 
Huntington Ave., Philadelphia, Pa. 1 A 
Breguet. See American nsulating 
Crescent. See Royle & Sons, John. 
Durant Mfg. Co., 662 Buffum, Mil- 
Wawtes, Wie. ..cccccccscccccceses. ce es 












WIRE MANUFACTURING MACHINES 
Insulation Mixers; 
Machines ; 
re Wrap- 
Wire Insulation.) 


Wire we, 


Adamson Machine Co., Akron, Ohio.. I A .. .. «2 «+ os 


WIRE, Insulated—Continued Housatonic Machin . 
Sweetstrand. See Strand & Sweet. Bridgeport, Conn. Rela PB bone I ek 
Tip-Top. See Standard Underground Minneapolis Elec. & Construction Co., 
Tirexs. See Simplex Wire & Cable. 80 S. 12th St., Minneapolis, Minn.......M..0.. 
Trenchlay. See Rome Wire Co. Nebuttco. See New England Butt Co. 
Triangle Conduit Co., Dry Harbor Rd New England Butt Co., 324 Pearl, 
& Cooper Ave., Brooklyn............ B Westie Be Se acces sasaveensss IABMSU 
Tubular Woven Fabrice Co., Pawtucket, Peerless. See Royle & Sons, John. 
_R. Tn sie iairis ieallam win ace oe a elaine Someta Aaa af. -+ Royle & Sons, John, Paterson, N. J. I 
United States Rubber Co., 1790 Broadway Sleeper & Hartley, Inc., Worcester, 
Se es Is  Masnntbsbedthsecovese tes B..2'ee 2s MEE. abeshotseneassodabsuncsennos 62 A 8B 
CU. 8S. Royal. See United States. Terkelson Machine Co., 326 A_ St., 
Varflex Corp., Rome, N. Y. ........ u Basten, MGB.  nccoccecvccccsccsses co ce ee M. 
Warrior. See American Copper. Textile Machine Works, Reading, Pa.....B... 
Wheeler Insulated Wire Co., Bridge- Universal Wire Machy. Co., 69 Dag- 
i Mh sebeocdacbuteasannbaeenes RFHATM gett, New Haven, Conn.............. A. ae 
White, J. M., 1128 Oliver, Philadel- Utility Mfg. Co., Cudahy, Wis....... a: da 
Se, BE bertesusncowgnsvenesesnaeves ow Mn BS as Wardwell Braiding Machine Co., Cen- 
Whitney Blake Co. See Graybar Electric Ce. Crak Pel, BR. Lirccccccesccccecsce ce ve BS. 
Wovenite. See Flexible Woven. wire Machinery Corp. of Auw., New 
York Insulated Wire Wks. of G. E. Co., BPG; “GOMR. cccccvcccccccoseoces ce oe oe MstC 
120 Broadway, New York, N. Y........ Ban Es .M Weir. See Housatonic Machine 


WIRE POLISHING MACHINES 
(See Also Wire Manufacturing Machines). 
American Insulating Machinery Co., 519 Huntington Ave. 


Philadelphia, Pa. 
324 Pearl, BR. L 


New England Butt Co., Providence, 


. See A 
..See B WIRE, Steel Flat 
--See 8 Steel Coating for Armored Conductor. 
--See I American Steel & Wire Co., 2U8 8. La Salle, Chicago, Ml. 
--See I Crescent Insulated Wire & Cable Co., 319 N. Oden Ave., 
--See I Trenton, N. J. 
- See M Roebling’s Sons Co., John A., Trenton, N. J. 
= Seneca Wire & Mfg. Co., Fostoria. O. 
.See U WIRE STRAIGHTENING MACHINES 
-Bee & Kane & Rvach, Syracuse, N. Y. 
. See F Shuster Co., F. B., New Haven, Conn. 
. .See 0 WIRE TAPING MACHINES. See Taping Machines, Wire 
WIRE VULCANIZING MACHINES. See Vulcanisers 
Wire Insulation. 
WIRE WRAPPING MACHINES 
str Terselson Machine Ce., 326 A St., Boston, Mass 
YARN AND THREAD; Silk, Cotton, Asbestos 
WOOD BLOCKS. See Cabinets & Boxes, Weod 
Boxes See Cabinets & Boxes, Wood 
rte as Drees Cabinets. See Cabinets & Boxes, Wood 
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Pulleys. See Pulleys, Composition. 
Woods Metal. See Radio Mountings. 
WRAPPERS, Paper. See Boxes and Wrappers. 
WRAPPERS, Tungsten Lamp. See Boxes and Wrappers 
bad oon MACHINES, WIRE. See Wire Wrappius 
achines. 


American Asbestos Co., Norristown, Pa. 
American Glanzstopf Corp., 180 Madison Ave., New York, 


ee 
Anchor Thread Co., Trenton (Grovesville), N. J 
Asbestos Fibre Spinning Co., North Wales, Pa. 
Columbian Rope Co., Auburn, N. Y. 
oe Rayon & Thread Co., 19 W. 2lst, New York, 


Ferodo & Asbestos, Inc., New Brunswick, N. J. 
Florsheim, H. A., 225 Fifth Ave., New York, N. Y. 
Franklin Rayon Corp., Providence, R. L 
General Electric Co., Schenectady, N. Y. 
Great Lakes Yarn & Thread Co., Div. of General Cable 

Corp., 5133 Wesson Ave., Detroit, Mich. 
Johns-Manville Corp., New York, N. Y. (Asbestos.) 

New York, N. Y. 


Keasbey & Mattison, Ambler, Pa. 
Lees Mfg. Co., 320 Broadway, 
Multiple Winding Co., 77 Summer, Boston, Mass. 


Rich & Co., H. S., 180 8. Water, Providence, R. 1. 

Ryle & Co., Wm., 381 Fourth Ave., New York, N. &. 
Silkslip. See Worcester Bleach & Dye Wks. Co. 

Smith & Dove Mfg. Co., Andover, Mass. (Linen Threeda.) 
Worcester Bleach & Dye Wks., Worcester, Mass. 

ZINC 

Horse Head. See New Jersey Zine Co. 

New Jersey Zine Co., 160 Front, New York, N. Y. 
Platt Bros. & Co.. Waterbury. Conn. (Strips.) 


United Metals Selling Co., 25 Broadway, New York, N. Y. 


ZINCS AND COPPERS, Battery 

Bunker Hill. See St. Joseph Lead Co. 

Bunnell & Co., J. H., 32 Park Pi., New York, N. Y. 

Edes Mfg. Co., Plymouth, Mass. 

Extruded Metal Corp., 184 53rd, Brooklyn, N.Y. (Zine Cups.) 
Franklin. See Grasselli Chemica) Co. 

Grasselli Chemical Co., Guardian Bldg., Cleveland, 0. 
Iliinois Zine Co., Peru, Ill. 

Lind Mfg. Co.. 70 Wyckoff Ave., Brooklyn, N.Y. (Zine Cups. 
Mattiessen & Hegeles Zinc Co., La Salle, Il 


New Jersey Zine Co., 160 Front, New York. N. Y. 
St. Joseph Lead Co., 250 Park Ave., New York, N. ¥ 
62 


VW h a t one publication has its primary appeal to electrical 


manufacturers?Y 


What one publication does not consider the electrical manufacturer 
as so much by-product circulation? 


What one publication concentrates its appeal straight down through 
the manufacturing branch of one industry—electrical? 


What one publication is particularly intended for, definitely directed to, 
and expressly edited in the interests of electrical manufacturers? 


What one publication covers the whole electrical manufacturing market 
and taps its tremendous buying power? 


What one paper is the direct road to electrical manufacturer cultiva- 
tion and will expedite product acceptance by that group? 


the paper is- 





electrical Manufacturing 


The Gage Publishing Co., Inc. 
461 Eighth Avenue, New York, N. Y 


Established 1892 
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“The Driver-Harris Central Station 
grade heater cord was developed along 
lines of suggestions made by utility men, 
for a cord that would overcome troubles 
they encounter in servicing. 
After development, this cord was tested by inde 
pendent laboratory and the test report is available 
to all who wish cords of extreme flexibility and 
long life. 

By the makers of 


+ 


Nichrome 
wy DV 
> € : ° - > 


Om weralur rvice 


DRIVER-HARRIS COMPANY 
HARRISON, N.J. 


Chicago ~ Detroit - Morristown.N. J. - England - France 
Cleveland Italy 


In Canada—The B. Greening Wire Co., Hamilton 
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If Successful Operation 


Depends On the Seal 


If your product has a revolving shaft be 
sure to install the Cooke Seal Ring in- 
stead of ordinary packing. Running 
smoothly against the stuffing box gland 
it eliminates costly replacements of 
scored shafts or sleeves. Leak proof, it 
stops all loss of liquid, gas or vacuum. 
l‘rictionless, it saves power. Trouble- 
proof, it cuts service calls, strengthens 
the good reputation of your product, 





builds repeat business. Yet it costs no 
more than the inefficient packing it is 
replacing everywhere. Write for details 
and prices. 


pliance manufacturers and Leland | iS 
customers. They are wearing the 

broad smile of contentment, born Seal Rin 
of entire satisfaction with the little 


power unit that animates their 
product. 46 N. Green St., 


There is also an atmosphere of sat- —a 
isfaction at the Leland factory, due sia 

to the widespread acceptance of 
our motor. We are not, however, 
satisfied to let well enough alone; 
but are eternally striving, through 
engineering effort and manufactur- 
ing skill, to make it still better. 





The men in the picture are ap- 


















NOW ... Uncertainties 


* 




















We would be very glad indeed to 
have you arrange a comparative 
test to determine to your own per- 
sonal satisfaction just how good a 
Leland motor really is. 













Can Be 


Eliminated 







from the 


Heating of 







A.C. Single Phase Induction 
D.C. Compound Wound 
A.C. Polyphase 


All in interchangeable frames. 








High Temperature 


Waxes 
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=). The foland Electric Co 
- Dayton.Ohio, U-S-A- 







Many electrical manufacturing plants have been forced to 
use old fashioned gas fired heaters—simply because no better 
method has been available. 

Now comes STA-WARM .. . with an electric heater... 
automatically controlled by a special patented thermostat that 
eliminates all the uncertainties from heating of process ma- 
terials It maintains uniform temperatures within a 5° varia- 
tion. Prevents overheating and breakdown of essential oils. 
Valves operated by foot pressure and heated electrically. No 
“‘freezing’’ while material is being poured. Force feed with 
adjustable stroke is provided for heavier waxes. No fire hazard. 

Get the details of this new improved heater. Full infor 
mation on request. 


THE BECKWITH MACHINE CO. 


402 Chestnut St., Ravenna, O. 
a warn 


AUTOMATIC ELECTRIC HEATERS 
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JOU have again gathered together to discuss 
5 > : 
problems that confront all divisions of the 
electrical industry—primarily, production. 














Any problem that involves the automatic and 
precise control of electric current can be solved 
by DUNCO—keep that in mind. 


DUNCO SERVICE 


to the electrical industry 


embraces many phases of electric 
current control—that industry leaders 
confer with DUNCO regularly is evi- 
dence of faith in DUNCO experience 
and ability. 


Immersion 
Style 466 THERMOSTATS 
RELAYS 


DUNCO makes 


many types — carry- 

~ 3 J rb t s } 

ing in stock stand- come trkenk. aves 1 
ard types and mak- ugessprar tigers 
ing special relays ike te 


for unusual applica 
tions 


STRUTHERS DUNN, Ine. 


139 North Juniper Street Philadelphia, Pa. 
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Resistance Problem 


—that involves accuracy and constancy 
RUBICON will solve. Our unusually high 
standards of laboratory precision guarantee 
that fact beyond question Our resistance 


units for heavy currents, high voltages and 
high frequencies assure tolerances as low as 
-.01 per cent. State your particular problem 
and we will find the answer. 





We also make: Wheatstone Bridges, Galvanometers, Rheostats, 
Condensers, Inductances, Potentiometers, Salinity Indicators, Elec- 
trolytic Apparatus, Magnetic Testing Apparatus, and Cable Testing 
Instruments. We will be glad to confer with you on any special 
apparatus. 





THE RUBICON COMPANY 
29 No. Sixth St., Philadelphia, Pa 




















Vol. 4, No. 4 





“CONNECTORS 


ae ELECTRICAL DEVICES 


a 
a <i 
A. IN-PLUG connectors 


No. 950 





for electric appliances, 
apparatus, and portable 
devices are made by 
Kliegl in many different 
types and sizes, meeting 
innumerable require- 
ments. They will with- 
stand severe usage; are 
in accord with Under- 
writers’ requirements; ca- 
pacities range from 5 to No. 995 
200 amperes; types range 
from single-pole to eight- 
pole connectors, also mul- 
tiple circuit and branch- 
off; special designs are 
made to order. 









Write for 
CONNECTOR BULLETIN 
No. 2954 No. 102 


KLE 


UNIVERSAL ELECTRIC STAGE LIGHTING CO., Inc. 


32! West 50th Street 
NEW YORK,N.Y. 











- WILCOLATOR 


“TYPE W” 






| IMMERSION 
THERMOSTAT 


A simple, sturdy thermo- 
stat designed to main- 
tain liquids at a constant 
temperature. Fully ad- 
justable over a range of 
30-550° F. sensitivity =5° F. excellent for 
hot water heaters. 


Write for Publication No. 100 


THE WILCOLATOR CO. 
New Jersey 


Newark 
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We have prepared a number of bulletins, 
each devoted to applications of Kuprox for 
specific purposes. Perhaps your very prob- 
lem is covered in one of these bulletins. 
Write us and tell us briefly the type of appli- 
cation you are interested in. We will send 
you free the booklet treating on Kuprox ap- 
plications in similar uses. 


The Only Dry Rectifier 


that does not depend upon 
pressure or chemical reaction 


Don’t confuse Kuprox rectifiers with any recording systems, traffic signals, electric 
other dry rectifier manufactured today. hammers, dynamic speakers, medical ap- 
Kuprox is electronic, not electrolytic, in ac- paratus and a host of other applications. 
tion. It is the only dry rectifier that does They can be used wherever AC must be’ 
not depend upon pressure or chemical re- converted into DC, regardless of the ap- 
action. Thus it cannot deteriorate with age paratus or instrument to be operated. 

or service. Its action is constant, unvary- 


: Write and tell us your problems. Perhaps 
ing, dependable. 


one of our standard installations would be 
Kuprox Dry Copper Oxide Rectifiers can adaptable. If not, a Kuprox rectifier can 
be adapted to any rectification need. They be built specifically to meet your purpose. 
are in use in the operation of railway sig- Our engineers are anxious to work with you 
nals, telegraph and telephone systems, fire and will submit recommendations to suit 


alarm equipment, time clock, signal and your particular needs. 


THE KODEL ELECTRIC & MFG. CO., CINCINNATI, OHIO 


KUPROX 


DRY COPPER OXIDE RECTIFIERS 
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INSPECTION 


in the World 


Drum Controllers 
for a Multitude of Applications 


for Cranes, Hoists, Derricks, Tractors, 
Trucks, Storage Battery Locomotives, 
Oil Refining Industry, Oil Producing In- 
dustry, Coal Mining Machinery, Metal 
Mining Machinery. For Operating Fans, 
Blowers, Pumps, Compressors, Metal 
Working Machinery. 





Drum Controllers for all General 
Purposes for Industrial Control Ap- 
plications. 


Also Explosion-Proof ‘Permissible” 
Drums. 


Write for Descriptive Bulletins Specify 
ing Industry Interested in 


YOUR PRODUCTS must earn the oe oR Se UNION ELECTRIC MFG. CO. 
right to markets which each year te ? 934 Juneau Avenue, Milwaukee, Wis. 

are becoming more critical of Muntiachwers if 
pce ae Electric Motor Control Apparatus 
Checking the manufacture of the > €@ 

ee step by eee } é Also Associated Manufacturer with, and Eastern Distributor for 
inspections is not only cue 

quality, but the best means of ac- ' | DIAMOND <& ELECTRICAL MEG. CO., Los Angeles, Cal, 
celerating production, improving 31%" diameter A. C. Magnetic Motor Control Apparatus 

deliveries and keeping pace with 


panel type. 
sales demand. 


Manufacturers of radio receivers, 

tubes and other electrical equip- 

ment have told our representatives 

without reservation that they could i‘ 

not possibly maintain the speed More Economical, Better, Safer 
necessary to meet production 

schedules without the unstinted 


use of Weston Instruments—par- 
ticularly the 314” diameter panel ‘ om 
models which can be employed for ! 


the majority of electrical inspec- s 
tion tests. » —=— 


“eee tiene | from Power Service 


The unusual electrical characteris- Couple type. 


ene iat duane tenes 110-volt lighting can be easily obtained from 220, 440 


for bench testing work, their adapt- or 550-volt A.C. power circuits at a saving that will 
ability to every type of service both - more than pay the cost of 
for panel mounting and portable y, 


testing sets, coupled with their low ‘ Es Sepenres 

cost, easily make them the out- ws , SORGEL 
standing choice. : ~ ‘Algal 
Many manufacturers carry stocks 

of selected ranges constantly on 


hand, both for mounting on their i : , ) Transformers 


products and for maintenance and 


inspection testing. Communicate With Conduit Connections 
with our nearest sales office for full 314" diameter D. C., No Extra Fittings Required 
particulars, ranges and prices. panel type. 


Made in] 
t KVA. 
WESTON ELECTRICAL INSTRUMENT CORP. — y\ ” 50 


582 Frelinghuysen Avenue Newark, N. J. Single phase, 2-phase and 
5 3-phase 


110, 220, 440, 550 Volts 
Approved by Underwriters 


Installations can be made easily and quickly inside of buildings, 
without enclosures or expensive fire-proof vaults. 


PION EERS — Transformers Designed for Special Applications. 
SINCE 1888 ) Ask for descriptive literature 


SORGEL ELECTRIC CO., 89 W. Water St., Milwaukee, Wis. 
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AAumost any type oF kind of bearing ca” be 
made to supply long, satisfactory, and economical 
service.—on paper: 
however, is the only true measuring stick 
to picking the best bearing for a 






Actual test, 
when it comes 


given job. 









Significant, then, is the fact that bronze bearings 
t - nstallations,— that 


are still being selected for mos 

more bronze bearings have been and are still being 
les and machinery than any other kind. 
by and large, bronze bearings supply 
most economical bearing serv- 
ice. Their ‘nitial cost is lower than for most type> 
they require little attention, and if ever replacement 
is necessary it is accomplished easily and economic- 













used in vehic 


By actual test, 
the most satisfactory, 










ally. 
Johnson Bronze is a bronze bearing specialist, and 
as such is pleased to consult with makers and users 
of vehicles and machinery which require bearings 


for efficient operation. 













ble experience gained in a 
rrupted successful produc- 
on to provide 
1 to none in 








By virtue of an envia 
quarter-century of uninte 
tion, Johnson Bronze is in positi 


















a bronze bearing service seconc r 3 
the industry. | 2s 
, os a ee 
JOHNSON BRONZE COMPANY (3: 
NEW CASTLE, PA- ie 

4 aii 






BRANCHES 








New York ~- Chicago Philadelphia ~* Detroit 

Cleveland ° Kansas City * San Francisco Write for a copy 
of this handy 
Wall Card which 






lists over 600 
stock” sizes ready 
for immediate 
delivery. 


JOHNSON/ BRONZE 


BUSHINGS 








BAR BRONZE 
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Built 
to meet your own 
Specifications 


Exactly the resistor you want— 
built to meet your own require- 
ments—with samples on their 
way to you within 72 hours after 
we receive your specifications. 


Our new Sample Department 
was planned for just such rush 
jobs. We even forward sam- 
ples by air mail, if you prefer. 


Tell us about the resistor you 
want. We'll be glad to make 
up samples for you. 


We also carry a wide range 
of types and sizes in stock. 


Manufacturing 






for small motors. 


tions. — ELECTRIC. MFG. co. 
nominee, Michigan 
Spectalists ne 1890 


Small Motor 





Motors 


Sabyarnet and induction type small fractional 
horsepower motors *. , all requirements 


your specifica- 


HEOSTAT 


UNEQUALED: BUT COST NO MORE 


Adjustable Resistance 








Send for the New Hardwick, 
Hindle Catalog 


yts jammed full of charts— 
engineering data that every en- 
gineer would be glad to have on 
hand when ordering resistors. It 
also gives a complete listing of 
the Hardwick, Hindle line—with 
types of brackets, lugs, etc. 
Merely send us your request for 
a copy on your business letter- 
head—the catalog is free. 


HARDWICK, HINDLE, 
INCORPORATED 
SALES DEPT. 


122 Greenwich St., New York City 


Factory 


215 Emmet Street, Newark, N. J. 





RESISTORS 


At Its Best 
SMALL IN SIZE 














No. 44 


MOTOR SPEED CONTROLLERS 
LABORATORY RHEOSTATS 
HEAT REGULATORS 


LIGHT IN WEIGHT 
HIGH IN QUALITY FINE FIELD RHEOSTATS 
LONG IN LIFE —_ | RADIO RHEOSTATS 


Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A. 


Universal Motor 


for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, small Lathes, 
etc. 

Battery motors and 
small generators our 
specialty. Send for cir- 
cular. 


LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 
LEBANON, NEW HAMPSHIRE 
























FLEXIBLE 
SHAFT 
EQUIPMENTS 
MANY TYPES 
AND SIZES 
Ye to 2 H.P. 


Power screw 
driving at- 
tachment. 






Manufactured 
by 


N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, IIL. 
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They Stick with 


Unexcelled 


Tenacity 





WRITE FOR 


test strip- 
and folder 


Merchandise Department, 
General Electric Company, 
Bridgeport, Conn. 
Gentlemen: 


I wish to make my own experiments. Please send the 
G-E GLYPTAL lacquer test strip and more detailed in- 
formation about these new protective finishes. 


J 
| 
| 
J 
i 
j 
a 





Section I-2310 


sa snesesepo/m ane ennai eptsvesyng nn heey 


(ee 


EG. U.S. PAT. OFF 


Electrical Manufacturing 


Now is the time to learn 
about GE Glyptal lacquers 


O paint or varnish has yet been in- 
N vented which will stick with a 
greater tenacity than G-E GLyPTAL lac- 
quers. These remarkable finishes adhere 
to all surfaces, including even galvanized 
iron and aluminum. 


Moreover, G-E GLYPTAL lacquers are 
time-saving, money-saving finishes. They 
eliminate priming and sizing operations 
in the finishing of metal surfaces. G-E 
No. 1451 filler, recommended for use 
with GLYPTAL lacquers, possesses priming 
characteristics. The lacquers themselves 
function as both primer and sizer. 


G-E GLYPTAL lacquers are now available 
in five colors: red, blue, green, brown, 
and aluminum—other colors to follow. 
Essentially, all have the same distinctive 
qualities. Besides preventing rust, they 
resist alkalies, weak acids, salt spray, 
mineral oils, gasoline, and kerosene; they 
have high dielectric strength; and they 
withstand extremely high temperatures 
without discoloration. 


G-E GLyPTAL lacquers are applied by 
spraying, dipping, or brushing; air-dry 
quickly; and form smooth, tough, yet 
flexible finishes. Let the G-E Merchan- 
dise Distributor nearest you explain 
more about G-E GLypTAL lacquers. If 
you prefer, fill in and mail the coupon. 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT Q P. M., E. S. T. ON A NATION-WIDE N. B. C. NETWORK 


GENERAL@ ELECTRIC 
GLYPTAL LACQUERS 
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800-514 
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Automatic 
Timers 


ALSER _ Auto- 

matic Timers 
are used in hundreds 
of electrically - oper- 
ated machines and ap- 
pliances wherein the 
current is to be auto- 
matically controlled— 
electro-therapy, vul- 
canizers, motors, per- 
manent waves, water 
heaters, coin timers, 
etc. 


The interval timing op- set for operating. Never 
eration in all Walser needs winding —- never 
Timers is absolutely runs down. 

fool-proof; the move- 

ments built ruggedly for Whatever your problem 
this specific purpose. The involving interval timing 
movement will always operation may be Walser 
start when the switch ts has a ready answer—an 
turned on and clock ts economical answer, too. 





TIMING 

SWITCH 

STARTING L LEVER 

— I-20MIN. 

Six ampere lever 
control 


CWALSER AUTOMATIC TimER CO. 


342 Madison Avenue, New York, N. Y. 
Cleveland, Ohio 











eons Torque 


Motors 


Widely used where a slow speed 





or locked condition with high 4 
torque is required without over 
heating. 


Ohio Motors are used to close a 
switch or series of switches, 
or to operate a cam, release a 
brake, etc. Reverse may be ob- 
tained by counter weights or 
electrically. 


They are made for 100%, 50%, 
25% and 10% locked service 


conditions. 


Write for Details and Dimensions 


The Ohio Electric & Controller Co. 
5905 Maurice Avenue, Cleveland, Ohio 


Also manufacturers of a complete line of 





Standard AC ana DC. Motors 


From the mould 
to moulding 


—we control every process. Not only do we 
assure accuracy in the moulds by making them 
ourselves, but we guarantee uniformity in every 
piece moulded (in Bakelite, of course) and the 
promise of delivery. 


KUHN & JACOB MACHINE & TOOL CoO. 
502 Prospect Avenue Trenton, N. J. 








DEHYDRATED TUBING 


for Quick Use 


Made to A.S.T.M. Specifications 
(B 68—27 T) 
Shipped Rush from Stock 





1431 Central Ave. C ° Detroit, Mich. 


Vol. 4, No. 4 
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+ 
ince—\\ ==A 
| S Q?... the electrical industry’s 


surest index of all the 
electrical buyers there 
are —jobbers, dealers, contractors, contractor- 


dealers and central stations. Gage has cor- 
rectly and comprehensively tabulated them all— 


by states. 
This is the only service we know of through which 
cl eC you can obtain a brand new list of all electrical 
° buyers periodically throughout the year with the 
Add r essing . oO list supplemented monthly by bulletins giving you 
Mailing Service 


last-minute changes in addresses, new names, etc. 


——— 


A complete service—folding, in- You can safely place your reliance on the Gage List 
serting, sealing, addressing, mail- é ; 

ing. All the names in the Gage for accuracy—you have the whole electrical indus- 
List on stencils, and like in the : 

list, they are corrected daily. Ask try between its two covers. 


for folder showing prices. 


THE GAGE PUBLISHING COMPANY, Inc. 
461 Eighth Avenue New York, N. Y. 


——— 





ase 
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A gee paps an oe 


We are manufacturers exclu- 
sively of high grade resistance 
alloys. 

Standard Nickel-Chromium 
or Wy “C,’’ and: “‘D’’ and 
Standard Novar cover all ordi- 
nary resistance requirements; 
for high grade electric cooking 
and heating appliances, indus- 


trial furnaces, rheostats and 
controllers, and electrical test- 
ing and measuring instruments, 
radio rheostats, resistors, 
thermo-couples, etc. 

We make these and other 
resistance alloys in wire, rib- 
bon or strip, either bare or 
insulated. 


Catalog and prices sent on request 


Ka STANDARD ALLOY WIRE CO., Elizabeth, N. J. && 


Standard 


Thermostatic 
Metal 





Non-Rusting 
Thermostatic 
Metal 


ANEW combination of metals perfected to avoid the 
necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 


{’" Platinum, ~—- 
and Alloys 


Interstate Products Corporation 


29 Commercial Street, Newark, N. J. 


Insulated Wire Strippers 


—A Big Help 


At Low Cost— 


We specialize on equipment for 
removing insulation from any 
conductor as required for any 


electrical connection. 


One of our motor driven tools 
will save you time, money and 
trouble, and improve quality of 
work. Let us suggest the best 
equipment for your job. Descrip- 


tive bulletin and low prices 


mailed on request. 


The Wire Stripper Company a 


507 Erie Bldg., Cleveland, Ohio 


Use Our Electric Tools 


For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- 
facture several types—Portable 
and Bench Machines. 

Send us your particular propo- 
sition. 

These tools are adaptable for . 
Radio and Speaker assembling, | 
also electric plugs, switches, 
etc. } 
Will handle screws up to No. | 
10. 


Ask us for prices and 
circular matter. 


Vim Electric Tool Co. 


BENCH TOOL WITH 
149 Broadway, New York City PEDAL 





Vol. 4, No. 4 








Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 


MAGNET WIRES 


Cotton, Silk, Asbestos and 
Enamel Covered 


Write for Prices 


ROME NEW YORK 


We Manufacture 


THERAPEUTIC LAMP 
CARBONS 


Ultra-violet Sunlight 
Infra-red 
All Standard Sizes 


BECKER BROS. ELECTRICAL CORP. 
23-25 North Jefferson Street, Chicago, III. 


COMMUTATORS 


for all types of 
GENERATORS, 
STARTERS, 
MOTORS, 
FAN MOTORS 


Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 


We specialize in commu- 
tators for high speed motors. 
















E-Z WIRE STRIPPER 


A HANDY TOOL 


FF for all 
(,_alle)))2 MANUFACTURERS 
Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


. PRODUCTS CO. 
2311 wae State St., Chicago, U.S. A. 
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COILS 





! 


ts 






















paper section, layer- 





Electro Magnet 

Transformer E make any 
Inductance : 
auientten type coil under a m 
Ignition the classifications of 4 7 if aiil 
Medical 


Meter : 
Choke wound and cotton in- 




















Costs no 
more 


terwoven. The many 
years we have devoted 
to the solution of coil 
problems have placed 
us in an advantageous 
position in this indus- 
try. 


Acme 


Products Co. 


Boston, Mass. 
Electro Magnet for Fire Alarm Systems 





EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
‘| when a spring is essential to the 
operation of any device the 
| best is the cheapest, re- 
gardless of first cost. 


I(GIBSON-SPRINGS)| 


COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 















Install a group of 
“Universal” 




















= — | ALSO LIGHT STAMPINGS 
achines 
and insure 
uniform production | WM. D. GIBSON CO. 
of dependable ag | 1800 CLYBOURN AVE. 
at surprisingly 
low cost ae _ 










Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 





UNIVERSAL — G CUMPANY 
Gesowa) 
BUSTON 
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Can you afford to 
experiment with 
soldering paste? 


( 
i 


Te. 


“S” ELECIRIC FIXTURES 


a -_ 


=] 






N your soldering operations a proven 

soldering paste is the one thing upon 
which a soldered joint depends. An un- 
interrupted schedule of production re- 
sults from the use of a quick-acting and 
dependable paste. 


Dependability 


From the standpoint 
of quality, uniformity, 
and prompt delivery, de- 
pendability has made 
Bead Chain the standard 
of the industry. 


HIGHLAND Soldering Paste has been 
the choice of electrical manufacturers for 
many years. Put up in containers of 
handy size. Price lists on request. 


@ ©. 0.0.0.6.0.0.0.0.00.000,000008008 
OOOO OOOO OOOO OO) 


Send for 
© 0 
, Oo A a sample 
5 . , 0, and put 
© Tue Bean Cuain Manuracturinc Co. 9 70 amy 
4 rs test 
CO BRIDGEPORT CONNECTICUT 
7 ; O) 
O) 
Albert Lorsch & Co., Inc., Sales Agents. QS Highland 
SV Ue i 
A : A Electro-Chemical 
A 607 Fifth Avenue . cy 
OO0G> 5POOP Mfg. Co. 





cog i York City AY Connellsville, Pa. 











“Everything in Insulation” 


“Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 
OP” Coils, Condensers, Conduit, Wet and Dry 


Compounds, Waxes and Paints 

Varnishes and Varnished Materials 

Insulating, Waterproofing and 
Maintenance Paints 

















Batteries, Wiring Devices, Sockets, Switch- 
boards, etc. MATERIALS TO YOUR OWN 
SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 


Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 35th and Maplewood Ave., Chicago, Iil. 





WHEN IN NEED OF 


MACHINE SCREWS SPECIAL STUDS 
MACHINE SCREW NUTS SPECIAL SCREWS 





COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only of 
the possibilities that are developed by the cold head- 
ing process. 











senseless 
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A truly fine 
phosphor bronze 


must be compounded of unquestionably pure 
materials by experts who know what grade 
of bronze suits best each individual pur- 
pose. When you think of that, fix ELE- 
PHANT BRAND in your mind. 


ELEPHANT 
BRAND 


can be bought in _ ingots, 
castings, rods, tubes, sheets, 
































Increase 












wire and ropes. The S S : 
Bearing Metal is unequalled Ask for our booklet, and Oo U r ro U C 
in Bearing qualities and 8¢t some, helpful facts on 


as : ; ; what really fine Phosphor 
uniformity, and is typical Breuee means te your pred- 


of the line. 















The 
PHOSPHOR-BRONZE 
SMELTING CO. 


2200 Washington St., 
Philadelphia, Pa. 


Uniformity 


When you bake the insulating varnish on your arma- 
tures and coils you subject every unit to the same 
pre-determined drying conditions. Consequently they 
are all dried to the same degree. 













You drive off the varnish thinner and lighter volatiles 


which, if allowed to remain, cause rapid deterioration 
ACME WIRE PRODUCTS of the insulating fabric. 


You eliminate the danger of air pockets in the interior 


. f the coil. 
Magnet Wire — All i 
g Insulations You develop the highest dielectric strength of your 


Coils — Magnet Wire Wound insulating varnish. 
Varnished Insulations You greatly increase the mechanical senna of your 


coils. 
Parvolt Filter 
, and By Pass Condensers And — you give your completed product the greatest 


protection against those arch enemies of electrical 





All Products Made to Recognized Commercial power units — Dust and Moisture. 
Standards including those of: Baking insures a more uniform product and a much 
National Electric Mfrs. Assn. better product. 
Radio Manufacturers Ase For complete information write for Bulletin 27-E. 
American Society for Testing Materials | YOUNG BROTHERS COMPANY 


6523 MACK AVENUE, DETROIT, MICHIGAN 





For 25 years manufacturers and suppliers to DISTRICT SALES OFFICES: OVENS FOR: 
the largest and most discriminating users. go Church Street............------. New York Core. ane Mats 
| 1923 Guarantee Title Bldg........... Cleveland baking. 
ee ee St. Louis Low temperature 


| 273 Seventh Street. ‘ eg San Francisco D a treating. 
THE ACME WIRE CO. Hiram Walker & Sons Metal Products, Limited, jepemaane i 


bo So ane Wa ee Walkerville, Ont., Canada enameliag. 










New Haven, Conn. OM SONNE oi 5 oo cctv ice aids s va Buffalo Electrical appli- 
| 20 East Jackson Bivd........ "Chicago ance baking. 
807 San Fernando Bidg.. . Los Angeles Adapted to all 
Branch Offices | 248 Central Bldg... ... Seattle, Wash. methods of 
New York Cleveland 10 High Street......... Boston, Mass. heating. 
52 Vanderbilt Avenue Guardian Building || | 


Chicago —_——————_______—DR: 5 


842 North Michigan Avenue | i ™ DUSTRIAL OVERN® 
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| Small Metal Stampings Accurately Made 





All kinds of €lectrical Screws carried in stock 


WRITE FOR PRICES 


— 


cane SPRINGS 


| For all electrical and mechan- 
ical manufacturing purposes. 
All specifications as to quan- 
’ tity and quality are accurately 
; met. Our prices are right 
and delivery prompt. 


Write for Catalog 

cs - ADVANCE SPRING & 
= WIRE COMPANY 
lit Se ed «=OCCarroll Ave. and Wood St. 


Chicago, Illinois 





ee en er ee 













Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 
mical. 


THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave., Chicago, IIL 
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and you will know why we are 
always busy on springs and 
screw machine parts. Quality 
and service our WATCHWORDS. 


The Peck Spring Co. 
Plainville, Conn. 


For Better Washers 


ACTUAL 
SIZE 


OF BRASS, STEEL AND COPPER 
Highest quality—Lew prices 
Write Us 


MASS. MACHINE SHOP, INC. 
BOSTON, MASS. 










SOLDER YOUR 
COMMUTATORS 


With the 


““ALLATONCE”’ 


Commutator Soldering Machine at 


50 to 600 Per Hour 


Perfect Joints—No Injury to 
Insulation or Shafts—No Wasted 
Solder. 


P. E. Chapman Elec. Works 


1820 Chouteau Ave., St. Louis, Mo. 
Makers of Armature Winding Machines 


Name Plate 
Detail Chase 


Stamp all details in your name plates with one operation. 
Straight, uniform stamping improves appearance and stamping 
is done in a fraction of time. 


GEO. T. SCHMIDT, INC., 4102 Ravenswood Ave., CHICAGO, ILL. 
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) LACQUER IT WITH ZELLAC | 


It there’s Merit in 


your product | 
sell it with Lacquer | 


We do not say that an inherently poor product can be given | 
real merit with an excellent finishing material (though even 
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that has happened). We do insist that the intrinsic merit of VC 
your product is likely to remain a hidden quality until you le 
open the eyes of your public with an attractive lacquer finish. | [§ 





Get attention with a beautiful and colorful Zeller-made 
lacquer finish, and half your sales job is accomplished. The 
final test of your product is the service it renders—but the 
first test of marketability is appearance. 

Let Zeller help you sell your product by means of a Zellac 
finish. Zeller chemists will deliver you either a standardized 
or a specially-formulated grade of Zellac to meet your exact | 
requirements. On a basis of highest quality at fair prices, 
Zellac lacquers and lacquer enamels will give you a new 
conception of salability and economy of your products. 


ZELLER LACQUER MFG. CO., Ine. 
20 East 49th Street New York City 


ZELLAC 


For Every Invustriat Purpose 
CHICAGO 
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ELECTRICAL 
CONNECTIONS 


AIRPLANES and 
AUTOMOBILES 


Should Be Soldered or Brazed 
with SILVER SOLDER 


Silver is the unit in the 
tables of electrical resistance, 
all other metals having a high- 
er coefficient. 

Solders containing silver 
embody this high electrical 
conductivity factor, practi- 
cally in the ratio of their silver 
content. 

Silver Solders also make 
joints that have great strength, 
marked resistance to shock 
and vibration, and noteworthy 
resistance to corrosion. 


“‘Handy”’ 


ILVER 
OLDER 


is offered in 12 standardized guaranteed com- 
positions; each adapted to a definite range of 
uses, the Silver-content ranges from 80% down 


to 10%. Whatever composition is used, the 
electrical and other characteristics are de- 
pendably uniform. 

Our facilities as America’s leading fabrica- 
tor of silver give Handy Silver Solders work- 
ing qualities not found in other brands. 


Send for the “Handy Book of Silver Solder 
(E)” 


HANDY & HARMAN 


Executive Offices—57 William St. 
New York, N. Y. 
PLANTS 
Bridgeport, Conn. Providence, R. I. 
Fulton and Gold Sts., New York City 
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“np 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 


230 Park Avenue 35 East Wacker Drive 
New York, N. Y. Chicago, Ill. 


Pure Zinc for 
Fuse Elements 


Strip Zinc 
for 
Commercial Uses 


Eyelets 
Standard & Special 


Large Articles Made on 
Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 



















CASE BROTHERS 


INCORPORATED 


Highland Park, Conn. 


Manufacturers of 


Insulating Papers 
and Boards 


Press Boards 


Fuller Boards 








WAXES 
Insulated Wires 


Made to suit your Conditions 

or Requirements 

or to your Specifications 

Our 33 years’ experience 
at your command 

Special Waxes 
for 

Special Purposes 


E. T. Trotter & Co. 


576-602 Johnson Ave. 
Brooklyn, N. Y. 


Oc 
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Follow 


the leader 


Electrical Record’s leadership among 
electrical publications is a matter of 
consistent performance,—circulation 
gained and held among the electrical 
industry’s real buyers. The largest 
paid circulation,—and what is more 
to the point, it sticks, year after year. 
Those are interested readers—there- 
fore buyers emphatically worth 
cultivating. Follow the leader! 


Largest paid Largest average 
circulation reader renewal 
of the percentage 
electrical press for ten years 


Lulectrical Record 


The Business Paper of the Industry Since 1892 


THE GAGE PUBLISHING CoO.,, INC. 


461 Eighth Avenue, New York, N. Y. 


ELECTRICAL RECORD ELECTRICAL MANUFACTURING 
METROPOLITAN ELECTRICAL NEWS 
GAGE LIST OF ELECTRICAL BUYERS 
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NOT ONLY 
GOOD 
MOLDINGS 
COME 
FROM AICO 
BUT— 
FACILITIES 
ASSURE 

A SERVICE 
THAT 
PERMITS 
OF 

NO 
DELAYS 


Cw 


AMERICAN 
INSULATOR 
CORP.., 


NEW FREEDOM 
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I want to try them out for 


8 3 Name 


Address 
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Hammer down 


metal assembly costs 


by hammering in this Screw 
that makes secure fastenings 


without tapping.... 


HEN Hardened Metallic Drive 
Screws are adopted for an assem- 
bly, the costly, time-wasting items that 
make assembly costs climb are banished. 


Tapping is eliminated. So are broken 
taps, tapping plates, tapping machinery 
maintenance, and the stripped and 
crossed threads that result in scrapped 


parts and materials. 


ened Metallic Drive Screws. 


your own work. 


Dis 1 
nhead Hdw., ita, "19 21 ‘Te 


TRADE MARK 


., New York 
Please send me a handful of Hardened Metallic Drive Screws. 


No need for skilled workmen, either. 
Any man can make permanent fasten- 
ings to iron, brass and aluminum cast- 
ings, steel, Bakelite, etc., with Hard- 


could be easier, quicker or cheaper. 


Just hammer the Screw into a drilled 
or molded hole. It forms its own thread 
in the material and binds the sections 
so securely that the fastening holds 
under vibration and severe service. 

Most prominent electrical manufac- 
turers have tested and adopted these 
Screws. We want you to try them, 
too. Describe your assembly — we'll 
furnish proper samples for a test on 


PARKER-KALON CORPORATION 
190-204 Varick Street, New York, N. Y. 


PARKER- KALON 


HARDENED METALLIC 


, DRIVE SCREWS 


PAT. JAN. 29,1924 No.l48215!i - OTHERS PENDING 


PRPPP?P 


For Making Fastenings to Iron, Brass 
and Aluminum Castings, Steel, Bakelite, etc. | 
| 
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9999* ZINC 


HIGHEST GRADE 


FOR THE FINEST ZINC BASE 
DIECASTINGS 


Electrical equipment is as strong as its 
weakest part. To be sure of the best in 
diecast parts specify “Bunker Hill” 
zinc in the alloy. The strongest and 
most durable zinc-base diecastings are 


yours for the asking. 


Sr Josepu LEAD Co. 


SALes OrFices=250 Park Ave.New York 
“Telephone Vanderbilt. 6130 
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